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tjjc c^ij* j))iL 1 J-Jb& f 

A 3>J0 Jw,U» j>i f? >j& > Lj^j^ i_Xl?i;u-i 

(/jyiAj^y*'* Ai Ay/ . c*;v i i/ , -<r- (3^if S'jaU-P /A(t/^) 
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T !■ 

Ue' >1^" -rr(3^ Jij<Lu \j)jiJj£'ijf’Z-~jZ' 
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V * 

-“i_i:<£_ g lj%<z-lJ>:j>tL-S( <=_ % t}s(<=- t)*r” 

^^.‘Jr&e-LXj^-C Anton Van Leeuwenhoek)w/^c^Wc 
<y \J.i- cddd-tf /i^ 

- <£- J * f* U c* fifi jl <l- j L £- J if i j l> J -> U 

<L.c_(Leeuwenhoek)w/^c'^-^-c^ d^ t/'{^y/{^h)€i/'ij l *^^ e ^tp 
Zlc^d wlr if i4;^/w-f(Monod)yy‘^i(Jacob)w-^?yVi c^.(Pasteur)/f L/*f/" 
Jlj 5 ! Zl o-d <^y*'£_rJ<Z^I/Zld l -'> , d? ‘r~ J ‘^T 

-cj-i} )Ji fyi'&'J-' f 1 

jrflS* j s’ d^^S d^ -t&S >?■** f? A f f 

-Glid'd-' £ jij to)? t* A<J* / j^—d" >^y“ 

iS(‘i3b>bijS>tj}'. f iff 17. jZ_c/^ ^ zitf r uV_d' , -<s_6-' /£ 

J* ^ <£i L fu s,y ArV f </ * W' C- 
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^ (Jf / '*ji? \ /C /^■>J t 

Jc-J' - ’ c/>Jv \a~j*cjf 

£-\J n £-\J 

Jjlyi/ai's/sLtJ* > i J\f jf ~ ?. 

\f jx.ij'bjk' /£>; J i<S j <t 

c/» 600005 (/'» 

1970^y 3 
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■i f s%;ib <y f y ^ 5{0 ?.‘<c.f 

j^Sx u?? a <s/s J?- tC-^y x j\$ a < i s :?.)< l-m 

c<<yj*<s_^ 't* a > *r<s */f^s ^ y ^‘^y“ 

£- tJ’I'Z-J*' S G-*~ A 3 ^ 6*** A L/ l U-* : ' l jdi'bfj>l„j£eXJ*A'ts^!t^J_sf (J* 

jt^j l 

£.£.<£: cAi S xjQj)A s? A-t~M j>$> , 4 /\ 

~cjy yi&Jt A“ X jA ^ 1 7. 

<^ Ji iy3^y&i^/'xj:j-ii-j:<£-[}>3i-if*jj\JiJ* f f{£ 
j" J''-Ao^C , y iyl» y^ljt 

y<L~ Stjjd^ y jhj~, jj^i'^y^iu 
*±x>\s£>*s*sO\ t js\£-(f y^ y 

7.37.7 XjZijjfi / yjj^l/i 

a. y~ £&'£-(*■ * 7 i £.i3Kiyhs<j^A' & 3^y 37.y / ‘ y^jb3^ 

\f A\$ 3)f.j( 3<^.y £ 
£oA)i£j^JiSr* c^>S'£'c-dZd'L£U' ij }'iJ±j—xd>b'-'3iA'<=-7X\{j r „ z 

^(zj£ yiXiy l ^r^wTf_*y>?(ji<k^ £-£? yy ^{J3i*^l^^y > y~ 
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I— ^0'ij‘i^ Xtbj i<L- J~\Ji>\S j >/ > ■& ■> <z—{jf 3 *U , U--L)y ! d 3 ^i}ty i 
s^>sj>i(L.E.HayNker)J[-iJi-<Jti /i>yL '-\S JiLi^ /. \$ ;.i£ s >\jj 

c£ nS £ L- ijr* 3 - \jyi£)r* $ 1st H.E. Hinton)^ cA-l 
<(i>U'—Cj^fir>I^C>>^y£'-l/k'(^^ l ^ fc! ^Scanning Electron Microscope) 

yi_ o , - / >^: / j)hc?-i)~ £~ /^5 


c^V-J*-ef 


-6 j'J' 

600005 l/O-* 
1970/Zi 25 
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^^/•d-d^-t'' d-d'd ,ji, U~ ,j i}-‘dild£^-“d~ -d£ /:(£■ 

S 'jt Z-jc- 3( if iff ^Li *v Jf a{~ ^ t-‘J- 4 ■ J > l U*^ f 1 

jhJ'iJ S^' J d J k l ^d~d > ' 

j? <$(£*'**' >?->?<—*.* 

d-f- W J"i- nt/> /<£-./, } ysjb>)l('clb>i(JT Z_U f' t/-i J> } £tJ J £i 

/t^d' 1 - S* '/<?■ d- d’d 

(Leeuwenhoek)^/ idy+t-to'^— /■»J‘^/c- 

& d' 1 i— df ^ <J~ A £' J ‘ & d*' dL A (J[») f d* a- 

tn f J'bs Ld' f d^b+Jd^C. £ J h,L^.l/ 

d-^^d <l~ /’> } d^ i}b^—- r ‘d J> £'J~^—' 

(Bacteria Xy^-(Algae) ill d5 jt 2~n <C d*^ >*/• f- 

JIsm ^JUvJi/j^U'lfyy^ioilf^-CVirus^/oCPratozoaXiJyj^yyCFunqi)/^ 

_<£l f S'iA<^d l dZdS.tfJ ±f.s:dLa'* 

(Algae)i^J 

'<z—''*^‘‘j\y'\$jj> r jjl(Jyf^{ib^lf Sd* l -M£‘i}ti'd>A - If cTlijf 
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<£-C £ >c—jj Y Ji-jt Z-st 

J I'fjZd'S-Uldk^UZiUk 

£-{**<£ jfj;>t^j**)JP(j j /;\i-{J<Z-*l(J'‘ Jl / r >>J t ’ > ’ -JlZ-ytJP^ sJ? 
Zl d 1 *— ■/»&& *£j }f £- cW«=^>> 66 ’Zt'Sif }j£~c~ flf u£,r- *£ d~ dij 

-US (&'-& *fi J2 It / 7 6d^>A>t/'-(6 /^U)d'iU' t-^'J^ui'/C 

sdAtd d* i ;->~-d‘2LtJ JlUy^-d^ ;*£<- y»J* j*Jlld,L\si§*’ j* 
d^ /. Zl f&AlS /»dfc-if‘ jt J W Zl jlfyCjti^C^ U Z_ IJ^ jf wive t S^-d*’ 
Zl die-c?' US Jv JLwIU* 6-dj^b i>j£ J^-dS J^c-vpiZl w=ju*v.ti,i v J«’t£i>? 
t£’d$* d^t-A^-d^ e-d^d'A" ^)>c-tyij^^'=d^"6A.'d^ > 

- '■f t-A^-d^t/i -*>/* &{SlijCi~dl >/j>£-d”Jz>{&j' 1—b 
-S \}d- jri - f >*-(-'•% ’/j’Sdi’JfaJ— 1 ’ 

/{ 66$S J \6 6d*^\ jf U £-d> J d\? /' ,} 

dS } * r -*'<SfS' yj 6b jr-dsi ^PIankton)c/ t ^/J’> T ^'>Jc^ Jlf djij' 

6b j r~ -i j ’ } & t&d-d£t iLl-d^ 

?.<£~k= < £ > tfs6d i ^ i dZ iddl^^y <z--r6~‘ J4r l-rt{} l >d-- / f j>i jy ‘\)d-fff£r ,J 

2-b2—*.»lj<=-* T ~'dZd , -£-i ]1i -*iJ } U-6u>-'d\r^):d i ^ i z‘'> , ‘$-6*6d\6-£t6 > 

2 L ij£ ij” > 4 ? <i_y <z-d- U’jdif i-di i_u z_ y? Z_>r i)*) ^ 

Jv/)t/^-'> , (Dino flagellates)!^?^ £HzLi{Jr>j?<—/'>>J* i Jf'^^d^-dl 
Jc^vUZly^^c^Jif 

j>\ ;i>y .4; jc ohu^-di 2^ »4 J (^ c^Y >y jt^o^ Z-U* zl 
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d— U* J>>£— 'S O J J>\*200‘A J f* yjf' ij /i^£ -02(^‘ i jZ 

CL-Jt 

-c-CiJtJj'vJ* ^JUw^lr jl ( ?(^rZ_^^sj ;: .-o?i(Chloroplast)^'Lt}^>'t;t 
jt*> >/J <L- cf' 02 2—\er: ijJ’r £. eC\f <=- *0 A S c./ 1 jf 0*^' s O 1 

■^•-02^— A 2— AO~ 

dj t_ /’> > J )i 02 2—* 

iA* 1 ' -Uj 2— If t— l£L-*>A' ,i ^O~OdA oA jf O- d-ljt- A.tfU z— ft) 

A Su^li S -/I 1 02 ZLj'sjplJ* CjJ jl A. Jjy fU’lJf} i_U Jt A~ ijflM 

-02 2—yt\J)0‘A 

» .a; cx j£ i_i , ^ ju Jit/' A i 500 k/ 7 iiV <Ls L J?j }? 

>Sd %* ji'JTzCj 

A4~£-ot^^/>>zo2^A^tfd‘-o<\^ofJ\ J *j22-*£.JLj/rJ\lL 

e-t rt j/ty" 

•^Ahy./^A7^'v ji£~ Ads>\£L 85vjI(_/ 7 ju d^AO^dd dlf'dC 1 ^ 1 

2l~j tij A A f.jt *js. <£.\jJA S i— u* dd dr* -A" /• 0^ d / ,3 J*- 02 
u*Jj£jig4-LnL5& o.<s^js^yjb,\j2\f JJi Oho z-ji 
Afijfijla-t 'xif- Jo £-(.\jfe L . JV )^ilPif- A AO0 ,j>i O2 l£ ’A '-^ f 
(Bloom)f*^ lv\V**itOlc2 dA j &( > '\.'-jf''d( 3 -£-d\e ytl^y.^O^WOfi 
J_/;jd'lAof*d ,) d'u-OOr[£j£A'itAsJ' d^/O^f ‘=—0'0<z-t'*lf 

£.j/J'-£-0^ (f&ol JjLtf sU&d i -U2^f i &^~*'=J i 4&0* ,J 'ft 
S‘ XL. sj. c- wil^» JU J'-kP W i_lf tL Jt-'K AlgicidesX^U/'ti> o£\/ 0**4- 
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^ -/{J /C \Jf 

S(T richodesmjum erythraum )^ /a >f fyj‘ £>y (f~ jt^jjy wXl 

/>>cL.'\ x 2£-c - — •*-*,> 

J(Fems) (jy/ c/? Z_U »'i<£. Ju ■>•>■>! /r" -■ -£ <£- J£*-l/? 

j? ( Jitf cL* £jZ c/'-J^ (Liverworts)^, v^v,i(Azol la )U,>f <^S jtjri 
-Jl Z_if \s<£-JlX>X* J** 1 ' l£U£^ 

t'J /fj b^X-U-U 3 ^* c^-’l /f ^r- 

^7jt^C( Procaryotic) «jTy/T >y 

J’,^^i^’Z_lt/(Eucaryotic) jTy^ t^X'L-U tlf/Ch 
ZJeL-iji jl(P\as\i4sY 

jijCts-luLr-Hcff cL\/*j>\iJi2Jb.\Jj£‘j vS’' Jk‘jtZ—b.ij\.>\' j^x” 

jZiXb)t^t*i+Jt)iiji^ So&J 

_.-<£_ Ir U tu jJ’fbjZjitXjf j'JjZaM ?.£- i i > / >'>-X"»(Fritschiella)lir i /( 1 ) 
vbJU,w£) (Rhizoid)>'i,yJu><r^^i^<C^/lPi|j^(y ; *<c_ lrrri,y y V' ir i? , iyr , »,l^X) 
Microcystis )\sX$ >y>J^ l(2iJ^)((Jili>'' 3^ ~)\j£ 

(Anabaena flos-aquae)(i^i e/A* l£i(3 J* 5 )/,i ( jilt' <£ ^ 0 (aeruginosa 

S(>/i c/ f 7 < j>\s *-4sc/* , »-£" , ;r -(<£-FU l/" 

-i_£ tLi-'/? >'•>_ ’4- £- So^-r' r 1 L>,l J >'Jtf 
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iji>> -• $ ~<z~ ■>*/* j > ^vj Zl f? (3 ijf i} w£ i (js~ ^ zSij^iyt <£_ 

jJ’n-jf' _>>•><£ (Spares) 

-u£<^Hetrocysts) i/~ bsjzjf i-j2Z-t-.<£jcy<z..Jb<C 

J» >> Jf /i -jl 2—x iL'i }c l ij >jj ^(Diatoms) \J *~ i Ji) 

iS ’ Jf -£■ J* 6 \f~ *■& £ t— y:{? ji(.jJ •>) 

rtjf hiy 6* 

~ Ijli-yCc- } J'li-l't-a- J' Z’ 

^ | w^ | /*Jp,/ 7 «,t*£cM Z_U£_i)(jf|'lT<^_ <il ^lf i3i Jr -# £-*jl )j? 

C-tjl}J?-y; \jf -•sJ’ 

J~ si c~ d- d 1 - J? Z-A J* 1 lj J 1 $ \J M £- 

£- ***?•<£ j’ 3 £— '—'■£ $ i '^}S , J dfe ~u$ Z-U£_ iiS" ‘J? 7 ’ ua 

~Z—xi£-i:<£.' \s £L AU±\&b /^/ y 

Z~\e *\s' t-~ /■ > > Jf* 1 ’ ji Zz-ji—f .=/> /jic. y s ji£_jy<ii <ii 
k'—^V.fL- UJ<if yOJ 

JyV^/^iyiJljj-'.yijf juSSTyjlJy.^"^ 

{Jb> jZlfC*’ (Jyf(3 /•.»> 

z_if Zl f^i Ji^ £. (? 

<=_(f >>"} uz 2— if^Z— 
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J) UlT' 

j-c-drfXyjZ j>i)S J? t—ij' <£. / <£. 

-3* c/5^ f? 

v^JtTCDiatom)^! Jjcli-lf ✓ >> 

<£ jf ~‘r-(f ! 'd*'L‘Z-d/-iJ'’ J’ 


-jij>y>{ : 'jZ'#*\S'='V£dJ‘- j £-0* ri) 

2~>{j^><d5 d£$ (Jr'^Jj)j£<£(Fulle'rs earth j rf-\ 

Z-ir 2-df‘ s y $ > ijZ^jr'tSl-~s> l ‘Z-jj> r ts' 

•±<z J? y’i-/ 'V-u^LtSus^’d 

(Refrigeration)c^ ! /-/!>c^t/r ii ^-<^Ju-'(/ji'U'i- ■/»j*{jy i /j£'JLd{-»' 
jZ(Dynam\te)^l£i>jZ(tj*iSf : ’ JpXBIast fumace)^/^^^^!#^ 


X TKChlamy domonas)i/tr'«i/^-4 

j£ j>>sx -*dj xi) i J^ l /i/f.i^*!<^<i-wy^ 

L.\j>)j'»dj? ritj id* Ltd'*~& & ji > i -i!iif ,j ’ , d‘ Z-*? 

(diU Zl > l ^/KGonyaulax)i/^ > ^j/’ -5j ^ dji^ ZZjd) 2—7 jZ >£>*=- r&J 1 
( j^£c^A^XDinofiagellate)u^ '/rt._£V jl^(Ceratium )^. X- 6 ^ 
rtivCjL*' ^ d<? J,t d 1 ?) (Gymnodinium)/^ Jb^-7 J* 

_(^rZ_'“>6 /’ Z r /-jjZjj> r 
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jtjLsU.fl' w^/(Nitroglycerine)c///j/' / t 

J- JjT <~i£ Ju c/'^- <£ (<6/?^ [<£c»’4-£ L ‘T-t i f 

-UaxtfjfrSfiS*;/ <lf<£Jr'^ 

jl/; j *y^ c-U/' J" *J 

j 5 * - l/< Z_/>^ 1 / /tit ^ /^A/r 6<y> j£ c>'c£ (*>* 

>-C i /:~^iy^ij)j^^ij'fiJ fy>j) i y l' y {}U S~^* '-£ , Ujl & ■ii&u^))S£?‘ jyi 

£ SrU*. Cit^.CU ll iyit>-XlStFlagell 

£0i \ ji Jc J 5 ! 

t>f J^cf' U? Z--K (Chromatophores) >/" j£ o’ 1 

jiy ^ z_ <£ ^ Ji> ) </^ Z1 c/^' 1 J 1 c- 0/ Ay ^y ) <£ l- »;r ^ 

„£ i/i-Diji-u uy >>fU iji ua/<£ ji^ j£ (^)'^^iyj'4'-8 J* 

-^Jsr<^jy/ ; 'iSl2(Jij£y>/' /t j >\ 1 !3r _ZL l£ L~n Ji-r' 

(<s_6^*c>>i/ A*) Jl^i 4- ^ ilf Jo/* l»w/i J^-f^ t 

(>/ c- Jtj^=J £- ^ iHrij^C 1 V ( c/^ J* t— *4—* J’l#< Ju^t^yT j'lfc' £- 

"'dl^x 

/^h"<j? t?'<f il <£iS- tr^oO-i o J^.c z: £'- >' 





26 


ISjJ ijO- <c_ jrf >•-' l£ <=- wtfS? <^>u Zl u.> >i? J jf S Ju 

-<£-<=- j-U^M^r-Ue^ij'cXNoctiliJca) 
JT >v;f.i/.(Gonyaulax NoctilucaKirWjO’iy^iij/j^)^/ /ijj'" 

^>lf -<£-(Jlf rf ^?y di}& jZ Jj>~ tZ—O’b^iJIcdz. jilSh 

±-\> J\*dL ^ j>dy> f(f ^d’j-^jzcL-otr* 
-J? jLxj'j*' j>i y ' { *\<./‘ *S d*’ CEuglenoids)t/> fcX t 

jhj?' f i/^^CTrichonympha Xu^ iJ)c/>:/>s-C<-11 J^ 

<£\J_s j £- f*- c—.\ c— >jS(Pseudopod’\a)iiy>j^c~yj:-CAc^<. 

sj) l ’('\ii:(Tr\chO{r\or\as')(j''c>'fds)iJ)jf)s-/bj>r-^Ci-'\2j ii (t>s^}j'.livjl 

.jCLiaJ^-C 

yt ijj^ Jjj/f \f- (trypanosome)^ ^/‘d^ ;'•> dr- d o' 1 ^ 

y/ s Cuh. z j:j^r:U>£y^ 

QfrL 
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£/l/l {J o? jif (jl jljr’ ij />) jC \J j jl> c^ - c^l 

$ jtcJcyt J* >j/jZ 

<=-£<=- c/'(Euglena)l^'y-i/ J-r-/ Vjy//il'iy€ jCi 

/~£-i^' >j.jiL-\p‘j:L-'i£ 6 f" <z- £?’ d*' s A*. /$* 

-£~ \J i//jd jd t/ 1 


1 7-1 5 JP £- & U uC» If J- U& if(1 7-1 4 ^ jlL «=L i l/^. 23-1 4 J 0 
Uy v> fU wXXSpirogyraWK'jy UL1 8 J^-c/r _*/// 'JL<Ljj>LJz 1 

<=_ jf Jj^i *s*j>4? nlJ yy(De s m i d S ) Jlo*- u£ £-lf £-1 
_«^_ 1 y A20iP X Desmid ium)^ V"'- L £_ ir y J^V w hi 1 9 X Microstarias) 

J^j ^>/wTi y :<^i^c; , -^^ , ^^j^^<Lifiiy>>f'U-2i j^voivox)^ 
ji(Matrix)(c/0O»jl dk^c^t^ J*<f-d*dH^d*d,f J' 3 "”* 

J ;. ' i J>Ad*<p_lr.K(Chlamydomonas)(»rtr'jV c ^ Utfyf wdi 

Uji jt«£=(23-22 J^XOedogonium^/ji'-L#-?? <J-^ jLj\.~Sd?>3>€ 

Jt‘-Pu^i/^(OogoniumX|^/j , l^cK £tjOJ' l *0s((23 
( jv£. b-JJ-oA 7-1 Sjf)-UZ 
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(THE PROTOZOA) 

l f i^yi ijl ^ - Zl ^ >7 bji’iy 

(Amoeba )l^U> lr> tfs >s 7. clb >/ £. jyf-s L. y r jC~^ 4~ 4- 1 

ll” /’>>\J^‘ ~X2 ^ >4’0 J> ^‘ : ~ l— y 

Itfi- v? Z-s t J'/'\>;i,s ^i~U2 Jlf c" jOvu'ctf 4->^ 

/ >/^^lrrJ>r^l(u^y^lJ(Protoplasm)^-L>»jl^y ! ’(/Jl/j/ 

-iTL^Ir./ J’* (Pseudo podiaJjJyjJ-" 
J^s-trCc/T** ‘<£-tru \JL>g—\j1>j? < z~ Ju Jy?r Jr*«X"iy ~j. >>b 
L£b)l<Z-tjZ' S~^d^ 7 {Si* 1 j'e-tle X *Zs;£Cs^ iJbile-CiiJj: 

^_>y( Paramoecium)|^ r *i^ < ^ o;yj^^_ x -jj>_ < j_ir//rtj.' c / >,/_*£? j**L-<Jb> 

(Paramoecium)(^'^r -25 J^-( Jilt' Z- -Jp< Lji _24 

_^?Z_^4i_y/*2— a ->C J — ._ — ^ jthjjis 

(-A /* 1 «*’/*’ cT"* >7 ^>2 

/iJL jljE? >’f 

jljyH j>\o?y J >< - ~ ** ft ’ s * ,JI, ^~ i ?^ 

~Ti- 26 (J ^ <—- 

^-{EnXarnoeba coli)jii/l<' 
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*£- j * ij- c/ j, /’ , Lr , j>-> , iy 

>J <£-t'J / '-?*.'} £-t— 

e>\ sJ'jxPstipvl J$ fJ / d't^txJ>\p{fLfebi£((’jll^)&\sUl-b 

l£ ^£jj{Sc£jo , j > -*'iSci l i£iS A -Lf' Z—-fs' J -S- £ js)*r'<^s;i^yj)hh/}’.ij2iJ r 'i£L i 
/cAL-Zl tSX z £^.y'\Jj' >f.r" J>b 

dOt X <A.^J " /* 2^.J'}iy. 

a-; 1 * 1 ?'> l iJ‘Z r -’Slj£tJp' 

(The BacteriaXy;^ 

T* wf jnjuiAie-. '■r*^ l/* y J !:y^" 

iJtrA^-tA ‘AuA (J jf Su~j>/* -J2 — ' 

x i ?. r* if' jt iJ 3*-'t- J i(it:^(Spores)>>jf'i«i— 

(_/"• >ii i^r z_u>; i^h" 1 i4r* / ^ rt r^ 1 u-u , ^ >5 - , ^'4!/^ s ' , ^' , - , -t’if x 

L J"- 0 vi J 8 * -i^r <Lw <L £. * i' C >w. >u <=_ > .>< »L J* -C^A 

Z-yivb- cXJ- w>r^j i}^?. Z-W riff £—■>?• 
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vXBacilli) J (CocOjlf/ l£ Z-U t (j£ 

Jlf/_ Jl JS hl. trtfyS* I Jt Z_lVtSpirochaetes)<y^'U>l y ^r. Zl 

jj^^'CStaphy Lococai $ f ')jiLJ*rt&JZ{X6u£fr 

<C c»i(Streptococi Jl^/ ^ yi-fiPOji <£ c^LS- 

tf£cJ2&JX tx*' l/ cJ:^ 4U.' cUlm^r^/l^ Zl z_y?^ J/Dio? 

« c-vU’’ vjjT 1 s- Z_t-.(Spores) jjstf\j£\ L. jrP t* J . X 

jfiS'Obiyljjtf'itiA-tJ'liJt Z-rt£)l* of- U- i-U* <C 

J/s.*Zz > lL'iS>Z'\? £ 3 ji\*y j^JlZJtru »X j if* jJ. £ £j-j i£l'\ Jp^l 


<C- {Jt'-jl: e^-t£'S*?0-*tJ L-f Jjfijf j \./X- 

G-JZjjX i/&f.ti,vr (Acid FasO^CJ^i^J’lAi^X 

(FuchsinX^&x ca s sj&£- Jfr-tHj!? Jcj i’j'i <z~ j*>. <£. L.\» £> 

<^ 3 f t^. / 33 \jX '')*{$ / 33 -Jl<£-J j\} S. *£jt//’ty\'sX’X < 7 - 
(.^t - .»« \f 3 cL-^'jzf* -jf.z&y*’ 
(Gentian ^_->(Gram Negative) jt^f'iXXGram Positive)^;^/’ 

>^951 ^. <>*Zlz£y£_(w£) Violt) 





L Jf^' ^ <Su’jd 

cf j) 1 ()/(* })jrz^is'J'i/?i[f‘\.£.(£ijj>t jyh f 2_ ij i_ /<j£> - f l? -* 

-(u^" J/:JylpfA.v^ c /i/y/»j/L 7 ' 4 il(Hungate)>i<r 
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<$ i£. j ZitA. J j\} y. £-\J* \J’^r^ S ' £- (J f <^- l /Oil^Z-X 

_ £L. j x <Jr iu 

>? Jtiftz- j'C.j^^- j i£-)j£ ?-<~- rf-6 r *' A &^--z 

tK jt if c stifj yc y £r s A- j 

Z-xXjjJlS £-. J* j? ( ^fZ_^(Enzymes)/ , ^(' : ii_yU»> t / L /i-^^_w^>>=<< 
J*- £-trt {*& Jy*/ wiy" _£ tx J ^ >A / ij -/ 1>I L t/ r^ l}/jZ Jc l f 1 - U2 
(Deoxyribose nucleic acid)J^i*&xi-xbiJ J '}i{j})D.N.A.c-t-cf l -d>jZ 
J’U t£ *JL>)i())jyl S £L- Jl^ <—j\ £— t/* <£- »j_. _<c_ 

J>rjZ''J/ , jtj* t -JlZ-ytJ'f’ t4-U’ , " , ^^^^rOtl / A:-J* ! 

r y<_ /■>}J , * > ' yi 

Jty^c-yU'i^r’ Z_.KZ_.KZff 

-c/tZ — / ' }C ^ 
yf l j"lK ^/IT .a; JUk-«c_ C^lf lift y *S jyy f >7. Jr~ f IJ& 
l^l f L^/-y(e>-^^Zl | 2 | Ji^^J^XBroth)i/^/l y ^.JU^i_(Pasteur) 

i-tf/i ^ /)}J) f«c_ 

A<^ ■/■>>j*£.\v\&yj\&lyA~ P* -V 'Z<- x»/ 
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6 ■/>/"{ if ■>.£■>■' A iTc^y^ A- i /' ,, lA > ‘ -U? ^(Aerobes) 

^Uiy^Jj^y^Jc^yy^^'yC-^^^Anaerobes)^/ 1 ^ 1 !^ by<£_J/r 

l/(Microaerophiles)t/* >sbAlj? b)ijZ7jfrfeJ-^^£\jS£-d> :r )b7.y‘ 

'duW.jl&<^2LA»S 

-<z-t\r\/;iJ:(\ncuba\ros)<j>/? A l s*Z'-> , S *?j>37 

O $ £- •A’{j)AQmj^Uj[ < jlfS‘(Jj]'tz-tL'tijy A L'A i f~^ (—& jA) A~ lZl^')ijy‘ tj'.jtf' 
}~~Jt ^(Autotrophs) c/ 'r y' / l^- <41. ^ /J' |? ^ tr 'i^ 1 Jtiy 

(chemosynthetic)wti^ A jAphotosyn\.hetic)^6^S/-jjL.jt<£f >> A'y 
^(Bacteriochlorophyil)^ AiyA- •£^.<i-c , x»A uZifdtj }c jt 1 4^- J^yy 
. tr>r w(y _x^ <7- y c^ia* A >j A ui <£. jtj /? £. j>>j x z)jz 

^j)A(Carotenaid)> Jtji, ^( 14A ji/ ^Oiji U^jr'd’^' J* 

r** i * <S *>{<£- Utj /? (<£_tr rtb>1t£S\.£t)\.d? ' ?.'C)<^sA' w-*f 

J(30 J^XActinomycete) J' Jl jS^i >X29j^) (i / t, "<(28j ii ) J ty^- J.k iff 

32 J^XBacillus)^^ ^ <JX -T'-S 1 J 0 -tff 
i]T 33 J* 5 -(Spirillum) 
**>• i Jc£ ; l. A ^ jt j A Ji^» J= f 

.c£Z~rr 
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Jl'4r/^ U^ijr j Ji, jrJ—Ji. cAy if 

fir JVCGreen Sulphur Bacteria)L / ^/^'c£y r llrx^ 'j^d* i /• 
^(Non sulphur bacteria)],^. /^c^^XPurple Sulphur BacteriaXy^r- 
/.L i j*- v 1 c/ 1 k. ^ j: d 1 - c/Hy^r- J^yy 

^ '/l*(N H 3 X^<H 2 S ) i'UL c/ 1 l Uk jlV Z_ Zl t^. JZf 

z-UtZ-s J/fi Zl( Ferrous Carbonate)j>. ^vl^ L /yf>l?y>i(N02) 

(Nitrifiying bacterium)l v ^.wl?l»:/'C-«£_lr.K<j£ j/jyjy J* ^ 
<£-£■„) f JXti i t r i t e ) *if[ fit A; si j?(Nitrosomonas) JKt'y sfit 


Z_li. f- J' ^(Arthrobotrys Oligospora tyjfbkV /i”) /t» «jTi_34j^ 
M£-<LSA}/-c-\f\\f> f x bbJu^Zl^l^ytEelworms)('y>tl! l -A^ii_U 
_( U*-" > 1^02 U- iJif Zl 

/j>l;^(Endocochlus,asteroides)t/> / jZ ; 1 fi 

J^(3<lt'£Drechsler^J)^j/Ji>dZj0j// / JJ;Xi£ltL^cJiy L r > ifi 

£)h »v> j£V L ^ u^’XPilobolus)^/ y/l36 

<=_ ‘C b/&7iZl (Spore-sac) 

<c_ C If l ^ wZZfl> Zl ^ t- Zl c* / (Ji \Jl 2 — x <l- /■ . £_ j > t/- c/* Z *• •>»•' > - c- t - * 

****** ,- * ** * 

Pythium >^^^1-37 J 0 _( L j^Lo^+Jb.*- 

i/joyzi Zl u^iS ^^rU^^lr^ctfXaphanidernurtum 

f jshjt iJiy jf ijJ?/ 
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jy m f^di/tj'XN itrobacter )/^/ - ^ 1 

Ji^<^ ;)/“<£■ if t /£ lSu>>JS'S J -r'-*‘ d^d-j J’J' , ~Uj 

<£~tj jijjS j'<z-^,l ; iJ/^tJ^l<zLij' 1 
(Petridishes)./ x iJ -}d&-d‘Z-/i>i 

o j >/“ (^f(Heterotrophs) c / '■?>/$• j 5 * /. £~ (Autotrophs) c/ isP" 

(The Fungi)(Jt>>^ir l/^ 

*/. <£->Zsjr" 

yj. »dsi, dLL-x(>/ ) js^ -< z- c—dP”'Z- / W£ £c~»)J dVJ j>* 
Sut^ A\ ’.Jlt—f v/ e~ <s~£* S j 7 jb/ 

i)\r‘\S > /^"-\J- <$-6*6 'J P? 

o^Lj y^XCrustaceans)^/^^ >y<i_<L jic’^ l <>^J^ , -^<f-C'-><(Chitin)cA" 
tSuP l *?‘<£-&j*6 l >P— if S * ^ U~ S. */-£- ju y^vX.i'd.tf 2_bJ/ 

Jsxji j/XGIycogen)o^^i*i/ f i^c' l ‘ 

i> ) Z_/uj ;</ f <£ J " 1 3 1- S'*, M' y (*• 4 - b* t^T * -r ^ 1 c/* 

c<<t^(y : L/r<i- | f c^(hyphaet£p c’^S^d’^J^-^cX'J'u^f^t'Xyeast^i 
(ter) (? 

7 jjidLd'- J$Z— >/ Z—tfdftiJjitC. (Septa) 

^ Jt J /• d? * •»' dl <r £- t—jd J yi cf' (/|._ <£_ & j Jjlf 

dr-\ / j £ * Jl f — ’. /^ J~ d>/^ i}-’- •f- CU l/(Mycelium) 
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J<> y&jr¥ vUU L. c>LX l(Haustoria) 

f-dZ-Af JX” jf/'leflji ?-UZA %>ly“ 

^-{J? \J^ -/ f- A-AJ/*!? f~ f* C-CX- "T "f ‘i J ' } 

-dZ^AO^'vf l J ,, cJ’d' ,j,, J2^->f<J~*’ f <J > >* *“ <£- f 3 

£-X > -<zJ: *j>~ JAEmpusa)!^.^ 1 •A^S < '6 [ >ZL.jdtd)yfi}^ jlf-38j^ 

J j>. / jZi J*‘ *X^ t lixe— j\ 

£ /> 1- b <L l 1 / V ) y l, > J u & y u t i J lX f- J - 39 - <i- (i ^ jV 1 1 ) 

L^\}* d<( o^XCordyceps) L /T i }A / 

■s4r'J’ ij> * Jl^—X (JUv «=✓/'"' A A dA’fA ?.<£-£_>'() + f Ot ,J 

c/*/^ £ AA41 -40 J 0 ..^ t£j wCI^i £ <L Jl^-I y >> ZL 

jW(Puccinia graminis) 

\J jyj^^dxA-f A.Z— W j(J-(40(J^)t/; Su } A j?-t— 

Al 42 JP-dZUtxJ* ^ji ZlixjuCi-yi-y (Barberry )J ^•A i X ,)J,> ~ <£ r' c ^ 

XZlCxiA-^'V 1 ’ 

ijXy*r fie _jTi J*? <=£ y Jj^- 4 4-43 <f- Zfj «s-l‘Ky* £T > tj^ Jv ^ A kA 

&',exLW c~j\ if"’ A if*' A f- (Rhizopus)(t/r^y Uv) 

(i”7d'/(SteroidsXuj> 

f£ J^£L Z-/X gy^ (jjAf 4, < U^'A’ i£ j '(*S l£ JU*. &!»* ?■ Uj jjt’ 5 ' 1 

(jjjiy}(3r'yXRmends)^J - A’<Cij'i-^_ Jl>wA(/t/^45j^)(Leagnedium) 
_<c_ ir ASpirogyra )'y lf>y Ui^lx -u? ^ J 1 1> »' -A cXX X i- *» 




(/ ej. (Lignin)' c r^<jA»s wi^(Hemicellulose);Vj!r ij^Ceilulose) 1j> k 

Lji' k L? j& c-e^r-j* /*,!)>*' 6/'^>k( 3 fik k 

$ ko’^'k^Ciy 1 ^' Jik-'i/k-J*’ 1 ' >•)/<(/* !> 

y Jr'iZlj/'Ul^i- JSsciLjijiijSij? :j)>S<j>k 4_ 

kJ~0>k /^(.c-j'kj j ^^k*' A - l '£^* j> -^ S^j 

jj*f \ A"‘ A kO’kd'^-'ZS—c! £-■ J J, A-'> , U> Z-X 

Z_ ntf- A - y Jt cihi'Jl Z_ )(Sporangia)Lf v<i(£_vil) 
A/Us *_Zj j'/' Zl >? y/r k J * £- l~A 2-jZJ- 

A“kui>AjkA L j’A U ,? -xA'A J A 1 A kA A* A- u>A 

(Phycomycetes)^ k rk^* k&Af **£— A A AA i jfijz 

■kr Jl y l-j( ^'yijy Jf Jy>)(A scomyceles)/" Jik-i’ ( J>> o'\) 
kkujd' <s~&/-‘=~jZc?‘‘k C’A J> ^-(/’Vl'iXBasidiomycetes) 
/•^u^-f-^l('Lc<<Cifc r -(Zygote) iliikjk 
/^-iJtek.nU'A' /f (jyjjvlwpe-e^ 

ij AA ^b ^ji k. f? a j>sji2_\ey: ^ ^Ad^iA <-~y / 

{SAzUl Z-Lt_v> 

- ( ^Z_r:wj/^Zl4yy4^v^^Z_^8yv/|'LyjLXi-J< | .ifeytf(y r ^" , )(Ascus)tjf f 
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s wi i /ti-ji c r ' U2 jJi/ y 

j3 /^ 0 "‘ J? _ I? l(J^ y^* (jf ^A’-' Z_ -K 

f Deuteromyceteos ) ■£?' Jl>//j1^iJ^'i; *- Jl 2— S'* &*• a y jjiZ—s 

-jlL-yi 

»^-)>>’(jU'yf? jb \£ i/|jU')^ 3' J r J^(Phycomycetes) •jte' A A 15 
Ji» wJ>^(Ye a s t s ) J 1 -* i^ 1 / J)j) Jr’>^ v) 1 

«i/>» j >»( Truffles ) A J* ' - Jl 2— * j >A A*- ?•/*&■ ,yir ^ 0?* A ^ -A J t> >A 
( 2Ly^)Mushrooms^j/^_ J’l? jJ (j> phs. 3 j'A A' Jl>&J w^(Ergot) / >’ 

i-/»3 ^'(Bracket)/-’ jAs.’A J^^Smits)^/^ 0>i •i^/ToadstooDjr'ijy 
J—bA. r j>flXPenicillia)U<? >Mspergjlli Ju^JsriFusariai/vji-c/’/ 41 ’ 

-^^^/ Jt ’u^l(Deuteromycets)^' JtyV5 


jt>s.i-i* j>KC onidia)(LJ^/^£ ’+A"' A 3-Ui i> ^?^f'W^'50-46t/^ 

(Aspergillus )t/ Jf y ^ J -<(46^)(Penicillium 

>j | (49c,^)(Curvularia )i ;/ J«/(48-J^)(Cladosporium)(^.)ir ! j4^(47 J^) 

-t/? <L/£ Z-J'jJ i/f <=_ ju' <L.k J> *_;>.( 50 J^KMemnoniella)!^^ 

Wl/^54-52 JA-J^ WA / (j' ( Myxomycete)^ jlr-0 <£ ». ;/ jTU 51 J 0 ) 

~J7 J/, Jl?U c<< 6 ,J '* if fL? 3/ £- \J>A jb/ t 

cx(53^)(Neurospora)0^i^j£ 
.^cwUl^J^ Y / ^yWw4Ti(54 J^XNeocosmospora)'^!^ 
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(The Slime Moulds)^ 

o’dd^ A ) (^ s - 6 *? -/diiOf d-d>^ ^-dt 1 ^ d i d\^y.£~d' 

(- }r“ y^'J /‘tz-.&'.jhS- £_ f y^ J<jl/ wlV( Protoplas m)^/U 

^A^’zd 1 s.4./-‘Z-C^-i*zd&'S ■=/! ^dAS^d^d^^-dlA- 
dZd > -Oj'(^^J£500-^&fJbjXi£fz^>dS6wJ > w£->y\’d'£‘t->>' 

d*>A{ ‘,A< (iJLf/) i_v> *js Uj s j £ d* A £- d 1 <J JS J* 60-55^ 

J\r>tdZd>yf ■ ?• d'-'S'/:-' (/u^-tf-CU U./vV’i'U (55c/)(Scopulariopsis) 

d’dtz.Ci Ifd-rt 

A' L,dA dZtZ-^-d^-dlZ-J'J* '✓(Pigment)o>Tc/ , /^£f > J'Scds y<z-^> 
jC^b^jd^d' (56(/)(Chrysosporium)fi>jrir'Ji^ , _^rZ_lf 
( Paecilomyces )y Jl jir»_ J y j>' Js / %A> d** t ’ d A 0 ^ *-& S* <^~A J)l 
Sd’ , -<T-&s j)i ’f\ t d^d' (58(/)(Fusarium)fi/yj!i-£_lrULliji(/* (/(57i/) 
^d-'^ / ’-^ > j ^-~ j ’ J :~dli :ir ‘ ^ l Ifi- l*f f£- d^^dy iSd’Zd-d ,, £ 4= - tj^d^' 
(Drechslera)j yjd / 5 “ < =_ ju' j>A £-\y A.<J' ■‘> s d‘2--x(£) ^ 

«^v>Zl(Pithomyces chartarurrOf'/^A’/ir ijl^-dj ^~y 

dxd-** j>'d> }?‘-dl £-(f £— l./ jJ’fbsdr’&Jz'i S d-r f f , -4 J,l d!‘ 2—yJfe( 6 O 1 /) 

-^(Jj/^^^^^^SporidesminXc^ '^vjr'XLoxin^A^i/ -•-<=_ 
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J^'-e- /(plasmodium)^ V;i^ (Zygote) ^/Ju l ifbi_.rfi.£(j£4^ 

(The Actinomycetes);*^ 

u>J%iy->fi^'<j.^<j‘~~/ i ^l,^jh,i u ?2~fi>hhfoi[/j:J?’ Jf-.iju'Ci/ 
sj<j»\J i J' jurr^-t/r^Tyc<ci^t^(Carbon and Nitrogen Cycles) 
w£j./l <£_ iJL (*£ Z_U 4_l O- ft-?* liU' 1 j 1 ^ £■ lj~ *J- j 

/(keratinX^/Tc^e^-i^r (Aerobic) 

if f 

(Lycoperdon j'f*jA\d’>s£ tO(Puff ball)Jli-i , :J>:y'(/j->/^66-61(J^ 
>KGill Fungus)/^ jft)A 3 pyriforme) 

a/jCiA* jf<^ l (62j^)c-Ci;e^*2*~ , S ^ ^(Bracket Fungus)/^" yi£s.JA 

-(65^)./ Ji^if ^^CiAijA(Cup Fungus) 
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(Streptomycin)(otT Jl.j^O(Actinomycin)(c£'" c./^ ~Ul 

-Jl Jx Jl^ , t y ^\£i-/Jv^^U^t-L£d^Kstreptothricine)c/T /~ s 

yj' 

(The Rickettsiae)(J~ j 

(D Howard 

^> 4 S } /^ l <£u l +lrtf l £)&L/'*l) :: ?jZ(Typhus)iS i 'l‘j!<£-i%/j'l;i£. Ricketts) 
L4L*f* A&\fjfji\ i /x >£ Jl f x 

l=> U 6&-J1 Z- ' /* j“- J* J >-A<d5 »i(^r Z_ xi_y£ (/ 

J>S A\Co£>£»>*f /.C^J 'c-tf 

«s*i ^J 7 jjtz’htiZ—yiijf •.!>•<=_ ^ 

ijU 1 fj Ays ZL-i/;\li!j)i{j7 <£. (Arthropods Xt/Vv^-D 

(The Mycoplasmas) l 


S i/ 1 j ’ 1 ?- fr XPIeuro-pneumonia) 

j> 1^7 L- x<i^ w £ Jiuiititjl iS, ^ -/^ J'c-f}*' -- w*(J^ £- Ot^ £— Is)* 

Jr-<Jl jA\J)jr‘\))i / ?-d±tnJf i> ' j)t ijt sL ijZ jli — cf 
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L—uL-fy. S*j 3 *j' tsijll—t f <z_ U^ljf'tlT 

c£>» tit'll 

tr^-l/z: -pyj J^->i^<£_t:/?(=0. 00001cm I1um)(^jv!r l 
vj|<£_ _>(Procaryotic)(Ui>By ) /*)-£>>. 

ix t/i000wv'^(£i<y : j4^ 
-Jif 
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2,i 

♦ • 

♦ 

& <J- J>'JcT(Lichen)c^i)'-p->J^-»wXlc£y^^(ji(i/i 

(z^OS; *}lj r* J~ y*\ir~jji bdC -ti-jhd fif'-rf y* 

cz-£^--cJ& Sj—f 

j£/J'^ji\P^/r\te&f^.-dZ2-S>*6d'jZ(''td''iL'J* J'<z-{Jrd&->)'Ul 

lii^ J^-^d-J^ Sd& J, Jj^ Jl^t^ir 

-<£_irlf & *i-H <£l (J^ »Jv^ ><»> , (»£^. JiibyZl <ki" <£ 

lJ : 5’t( - ^»i't)tf > U^_<£l( > /l^tf_t' .r? lit? ^ytlf SJ »l k£-l 

Zz. b \A i iji i J<z- & yt [£’ Lji (/C dl 2— * d> d~ d’ 1 £- /**’ -<$- J * A^-bs. 

i^jj'^bL.yt'tjd^f' £-*>** 1>P ■i>\ij~' *— s bb> k s.f j Sd^ 

z£\ X <-& («-jCy? d- (/t ('Oc/l f'* fW »Hv 4=_ cf" d$ >? J& £ £~ d>&> 

\JiiL. yii-f rebouxiaX (ks 

dj l ^ t* j *}$■ <£. ^ 
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i) if i|lr isb-tj? (jrfjO jc^wj < {jt \j jj^i_i(Lichens) 

e>A^>l{fd*tift'-tfiidd''{d>-i , j;Sc-C£'tfJ>l'jiSb^ > s£ ^ 40-30 j}>J 1 (fie~ 

-£- 6 * JV40-30 / 

<£. ^y^(Rhizobium)(f<‘ fayS-. J ** hj [f‘\. IV i y»UT> 

Jf“ d-JP 

>S {\& *0>y iSw 1 Sc- ji d* s J^- tnAbj+t £-(*■£- d\X*S f - 

AzdA^jiL. kjj\jS' 

J*4-<£SiiS r e_cA j/ic-&/ iid'dri^ AtS'A'J'^-c-^vS 

jttfsjsj? 'if-xf dOtdtdA-'ALJ’J'-Jl^xrfMc>\!>\, 

5’>jlc_tV>_/ lO* ^Cr , '-rS ~' S d /d S f L-<z-\vf 

-JlZdsfyd^ / AjjSd'-t}-’ 

A xJt & s S<i.Jy>-uTc r )jZf(£ 

-d^c-tS *f<L- S- o> jjS^h c-b)>S<L- S’ ’A^c-XV ZOli—ft 

tJi~/ ij'i/f' 1 SdS~d>y iS(orch\ds')j' S j^ j^d'S j>c— of-,X 

ld$A>Sdi<z—dSjk--Sts i> J c-iSd , y S dS?'^/^” c~( S' {j^^d^'^SSyt 

d*-<L^S(orcUids)dSj)iJ^oj^SjJi7r‘-d^A-^J l f'ASd^-'^ l Sy 

(S^t^ri-di LXJ^djS iid_y \S f 3 S Jd S d **■*>£ yX ti 

Z-btl d./ Jd£-d>y .-v'f'U'iji / 'c~ djJ’fbjiidji Z- rKbasidiomycetes)*'' 
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jsl— b>y\*jjf n/^ tX'i'i 

K ^j'i£-\Jyij$ J >>< iJ'tj £?•)/'£ j)*W J^ li>)>ij-tJ?2lLj'&f~Jj)ltJ' 

Jif u>y f 

>?<£_ J yi iS i ^-'ti\*)jij}i(j) / te{j)j?'^i)Z-b:iy\*jf U/ iSu** ji t A 

-(j£2L-J^jlfl{J'l/j£ ’(SljsZLrjJ^l 
Jt JW-zj'J 1 -# S^k jj?(ciliale protozoa)<i;yjyJ>u»> 

2L.j»£jj>\2. — f Stj J? 

if jtjfr/ij Sc^ l '> l i££-*(anerobic)*X'isitfi \>i)>s y M./ j\s £- Js>-JZ 
Zlij>yjy)wiwJT«f<£-i3if £. 

-f Jl^ 1 /i J £— clti? 

-orz-vAjiJ^C > cf ((/ ,, 

_Ti -68(J^-uJ t— h /f jt- d* m fUi ^U’% cf(J^ w£V*) J»" iJ*j <i!^-67 (J^ 

<i_ yV ^ £<- J(/j _ri._w<_ ?f)J^ j'S**-. yf -£b>i>. 

Z_jt; Jl^l(^l> <i- <£l i—ij'f cf'ift £- «-^ 

ju /)(„£> J 55 * J(CycaSk/lf ^ UfLeoJ^-uff 

jC*-70jP -j^' ji?/ Jr 

jf (NostocxJ^ r'y)^ty'if «jT - 3^ (jri^yif if *£}£~J. jif y 




4'^4'^^ (Armillaria Meilea)(Ur*l^>')( Honey fungus)/^ -71^ 
I^IT f f\J* s u>% iSur* 

g, ^ jsfts? jp <C y. J'^/i-i'i-72 J^C 

6 K'^^C<<C { ^i}il~74if i (L\chen)c/f 11^1-73 ^ -l£2~jJW> 
(Jiy- -c£'-'” 
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jC 7 j£ f* t. C. t— f)>£-\J>Z J -r‘ ji^c~A 

jl j> (T yyf/itft ij*' i}f %?£!*£-*-• ~£ > 

\$ f? " (tf; t? c<< <=_f A. {fb)i j? <iC(Rumen)tyZ)j ^2. ^_lr ajl <L-£ fZ <z~ jt 

jii izf-j'tZ ijt fi. £. ff _ ij7 Z~yi ^jU- f \jyij 7 \jl Z_iJ {jt ^ /, ijSL* (jt 
<£. (Ji^y U 2_i j i_ /vj& U'- c£ 4- «£- -? i- 1 * i-lf v< /"c, 1 : >l3c^<( Methane)c£*"* 

rt\£~ /if 2-ifft^Jf? C-S (J‘|"lV r l 

-i^tfirtLf^^ilfftfl^iSf’ jU^tT £.{jP jd’ff 

bjS)/l-b2j-JijZ( Rumen)c^» Sc-ji j A/jit-W 

■/>*£- ijrtt)lj\jf'ijZ£„\£‘£(C \7 if.rt \Jlji ~*z* f'f^ I7\z)b£l<£. 

-{JlZ — fd’dftJ<jC/'<jZijf > f 

d- <L-U- <£l td'idf d* 1 f / jC 17 \J2\J~? I f 1 1)0* 

c/lj><C(B-Complex Group of Vitamins )^s7ijff' JjA'ff I7s7.rt jZj?' 

U^d-b^Atfi id ijfy~dZ^ J, f f f-‘^~i-^ ^C-clUlrtCc/'i^)) 

(Follicle Mite).jA jt ^\) !<• fU ^ d. <i — 1 b 4-' < >*? 6 U^i •^■>£ 

J'j4 '-£ ^ dl 2—rt\f~\J j , hj^j)\iyf:’ti/y'iJ‘ f> ' f 

Uddf'-J/Z—Sf-f fd !J>,i -adf f<J* dfsdL^ji~~ 

J'eriyJf -\Jti-J i/ *j/'7.JZZJe L-lif ^7 
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b£~jsji? 

Lt > kit" w>iP L. -J\/\ JJ? ^ Jeff'S jiv* <L JjU jc u >/ i 4_ 
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2,1 

♦ ♦ 

L f j>sfe 

i-ir.i- -y%\)* j/UZlt/'l <r-i/ l lT>‘ &0'L > 

jyt-c-tJ 1 jUsiiJj^ <z~J* J!rs£y\? , i\stU> J, /;^y J iSc?‘-' i, <*!‘'-£f^(£ *7.L-b 

(jt<y jijP^/byijt 2—/ J~ i_«=_£,>r'<L-jyi> Jtiy J 3 ^ S<i~t x( ijz. 

£. J"bf jyl{$^ yi£/j\ir lL-jy£-iJ^ ijr? 

o^r d 1 - 1 £ (Cellulose);.^ >XH8rnicellulose);y^r ^(LignirOc/^jfO^i 

^~~yy^~ jf/'iS&Sf *7.^J& *i*y 

^ <£&jlj?>7 ytr- jyi X JS jiy^ } 

■£<£_(} U rt »i.y£ *i,j jjjiC. Jy^ Jiffs' S Sc/ -J$ Jtf x 

^ Jt ly^ir-’ (Jv^ < ' , ^ 1 <*- />•> ^ c/; Z—k(B asidomycetes) xP“ 
V'Jtfi<L.jlsdL^ 2 -yQ* r 'i?l('d l >y'y l ‘f-t , xJsi{f< \7.c~ /jJvXActinomycetes) 
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I c-t x ~ J£‘ I Jf 

/^ — y^C * <— /’)>cL-’Zsf-j)\' j^'\£r’)t\£'sjj£ \’c?' >/" /» 

jrL. Ji>*dL) , Jb*diL- if $ J-t-jz* HiJ&jS £ ^-fjijib 

Jt'tyjbl.gJ'. 

J& S xtS M-U^sOz? -f f 

Ife^G - 

X^£/y/^0^d t 6d 1 > r ^jH/fij/'iJtjl>^ ^^£f d.Jt{l£ 

Jt't J* £>> j>-2-fd$ f I S.j£ Sd* Jt 2-X >IX j£{f ' £* s,L cC-/ 

£ >d£ / — /"t<£» £**\ y -Ji i£ S c*} / >J? k!, /: £ S^j&j 

d^j >XD.D.T.)J(Ji(JJt/^U- ,l ^'(J^ Jt*/c>ll>li<i-/r'' 
£ JVZl d> *?£ ^"■" , Jif£b£/l#j>l/'V Odj^f'JL 

c/U'" 1 v>i(jyij^ < (j> jyyj <(C i>? yVf d^'i} 1 -# ?-^~£ 1<J* c<< _jTi( D . D .T. )J (J) 

Clf Z_rf Cf* E\s,0a Zl .s,U> J r ^}^ J>I(£IJ! O'* -f- jlf * £? iA £ 

<L i ijZ r ‘U-£[jtS 1 ' *£\£ £ S ■£ j sdZj<J j\fi 

jvi/ 5 >/* >dj‘£ u Jks v>i Je)' <=_■ (^>£r‘ j’ 1 ^ 

st— /’>>-'>*(£ (* S'^dbu^ 

U-d^-ir' £ {jr)j?‘d\> £d £ {Jd \7. J'£b?.)\iJl 

wTi^i£_ 
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♦ • 

o' 1 - (3 ^ >y^ l/ 1 ^ 6b d-j^i^d- d^d j’ 1 dd 1 

c-l * e_ t/f, £ t///i SU^t- >3 w?/* j* u'k- c£ J”£ t? t/>0 y j< bjy>s \j£. 

ji'b-'tdfrj* o-o^ij^ f(Zi7j£lL.\r<£AS , j)itfj)zSufij'£b~ijZjf -^>_5U 

ijiyiy- (_4 ,/U j o_ J*- • j\jr. ijlfljljk (Ji> L-rt\j£ malaria) 

>yt'vl>:/l^Jj / ^^ri f ^ < c_ c /j;y}y^riJC(plasmodium)fiV;i>.t/?Z_>yt-^ 1 

— - o. — ■ ^ y^o^s y* vUv .1 > w — iJU u^U iS d * tU /r (£.> 

<j'*jf>i i (/</io_ \Syse*.dZd?£->J i ** ^(/'o-t-UJ: <£c/U^ ->y^ 

-o_ 6% '=d- iSd'A'iiii? / O’A d/ £- d? ~ -o_ 

cy-^ty^*— cJt t/" 6dd > >dl •£-!? nj&&dy‘y7d l 7‘<£-L'/'M £- d? 
y 'd 3 );. s; M/Ai^d^d-d'^y \d bi Capillaries)^ 

~-^{f'nl&b>z*r‘\$ dd>£L~d l3), dl^—^d'-'d }3 <s~^-cA~> , 6b^~/t/li<£- <d- i 
/£ g-w^vjio-frU £. /■» Jt(Anopheles)y^yiL);il^Zl Jr**" ^7.^ 

~>y 7. * aid <Ld? £-d‘Ay *d^ n/0 ^d7^d'by6^/ddiJ J 

jbCjsjzf c A j?' £-/(y ~-c r 'c\xj , '"d : -A t-A'J- 

t^hy<^tuz yJ> t£i£^ijjt: <=d- : ~dxA iJ'bJf f A* >* 

j\j*<L-t\,xA>i£A d?<f’ -'Is.dy^vtf sA^-jd/ r *A 
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jflij'hitij s'/ j\J\ /% j jtfL- l)^i >j /l(vector)/-£> 

X'tiM ■J^'itj!? 1 <£_ ^*-" S <L_ f\> 3^ ~<^.\jl LjiJ ''_«£_ Ju {f 
<=-&” 3 Juk£ lc_ (jr^ ^^_dijf(jj;i7'(susruta)f>^ 

2— IjiLifc'r Ijjy»y J^> /^ij^ 3 (Jji* 

£ jX\J>£ s{L - *> <2 — IV ans)\ji'CJ j)\i{JtC^7. 

x ijf U* / X f iJuSIf M Jiji_.ll/' 

l£ Z-lf »?* (/*/ tAj <jS c_(_/l>y-(^t Z_ / /'(iJl-'l(Jjy^' JUy7 

/*S- >?.£. -ijbijt iSiJj^ij’iZ-jibiy.ijp'- 

NX | (Jyif- s --<c.iru *i f J“t- / j>\-z-di i-.xs\s(* r ,\js\j)\ 

(X *Cc_ <££//' *£ cJj’V*’ f- d-* '>; <=- (trypanosoma)^ i^}\j>j}}X ^J'/' 
j /Jbji J? Jc\f- 7. z-c-t X'&j 
JlfJtoC 4 ^ hjU'c—l/^ Ju^ vj<i_/T « s£(ise tsefiy)(J*^ 5* iS“ £2.<c_i 

ij?" |''l*(J''tli , - , 2_U''L/" < * •< ^lyd^lT-oJ 
-i/^ Jjf/tXU^yifd/tjrdi -f^-S J& <$-($* £-(* 

f J\ 7»yj7~\J Xlf? iJjtUjt 

d~* <£— iT^ SjJ* tj'i 

t l>6 --J7. £. (j[j/i Uj j/^S c^.jt \jl? C- \£ £ji / J>'-<£- 

rtjZ’ J* /i}f f S> <z.t[rir. )ljj S' 
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cJijJts j> i «jfi 2 <£_ ij / \lb i—f yf «?-: i ->;i 41 >fyT lUT" 

4 y*^ Ju> i>. (j*^ 4 s'- <£_ fx i>s <=-(leishmaniadonovani) 

»i c»'-e* <£ t^y v>c/l»< <£_ fU «s*< *=*M Us'd"/ z-c- di <=-(phlebotomus) 
*— ^ } W * c/* ScU~(‘^' 1 £■ 

^2$ 1 900^1; ifei 
4 ^ £-( ,J f'‘U'jti‘d‘’ > ' 

j\f*l -fy a>K^S Jlf 

/\J'<~*.-dld? K/4 (/jVcA^li-> , -rfP*£y> , (AnaemiaX.s4 

Jl' £Lijj £-{j’\7 */ 

Cj* \;\f ^ 2 ^ 4-3 
&0~S J>lJ?<£-\j‘lf- \2~J 1*5:4 
i}))j£l£- f" f 2 £- ■ (* y*^ 0~ 0 s ** \J\£. ^ Z-U 

(J-'J'f &OZ <i-- A'jy" >} S 2—b' tS-'Jff l ^ c~0*^ 

0 ■ /)iJil>J>iJ ^' 4 (Dermal leishmaniasis) 
»y^'‘0 f ** c/*^ y^^i fb^f \2.*J? cA-'*^- 

yi^j^f ri ijZ 2£/4e~ O' jrftJ H £-( >J 

if-atLJrL-tk'jZi ie t /ijfo.uwj>>-'4 

1/ {$J 3 * U? ji/* J} 0 :iSjz / U>/?‘ -f'f-t’k 

4—/‘‘iJ>jb) *S 0 !~j»> O'* J) *‘Oi 02^ OK js * 4 cT 0‘* JS * ^O 0-('—'** 1 (J^)(J->‘ 
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iJijX , J~K dbi-dj {J 1 J d > - /l i 1 - />l d > y^^-~ _£o<(J.A £— UK ' !i <i_ 7^ 'U >JJ £ 

df^d*^-^ <=- 6u T J£ c-^Sud J & Jj» & j^xdi 1 Ji’ljcfc' U^.jZ- 

-oSJ'sj'4 

J'fxUJTcJ’i/ tl-P'w.i 

j>) J" sdd^jl d) d ' J?' tjZ s jb~ 

J[>a/ J))C Z^J i bj(Jt±iTtf-i/ iktfd’ KU~dUb)ij^' /(S^— tyi> / 

J&sddilJiiCruJjb^dibid'/^ S^txfyiJt~i^/l£-C£\fU/o>)f<L-b 
J'tJtS. l/^(Qunine)e£ {~jl>ZK dl b>rf- A -£ 1 &il< Zl d" /J^dddc-t yis* J/ 

--- <c-(cinchona officinal^iy'^^' l'/' f t Ift/* f- 
di j >^r -d± d)" d~ jl>j \ d2 df S 4? ijt d~ Ulb> \S ~<~- i 

/tf tL^diiS" d Jrf Jt* >( *jUw-^j?^_ | jj(J : L^ l -^ | (paludrine) 

stibamineXc^J*^- 1 

wU'lfJ^t)-/! /ly Ju /fidf xJF /(\i£sS.~dd'- 1 ’ Zl 1857^(1 856 

c-^-L. (Theodor kiebs)iy"^ y«r^c^»1883 
<£ty?}<L/^ JUwTwU^j/(Bacillus)i^ ? 

^ \j' l <z-d^' £—d^-/ 

1/^^1885-^ 4-^t?X f . 
~ -^(Alexander Yersi^tyv^^oyCPierre Rouz);f>/rt jyi>^V 
Ju £~ '>y.£-d? bdZ.d?K-^dX\j£(/ i j)d^'j'fi '^• l 6f 3 —Q-'J-Z 
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6'S J~ d&-/ S ?-dl 6* t Ijkf cAlj< u Sd*/ *=- S' J>i f- tSJsfjL 

61* <£■ -?>-> 3-> f f < <£ C^’i S C- f {$ cs-X c,\. * S & 0\* f'-dl 

S/* J? iSSjSA^jf.jiySfj'jifXBacteriophage) 

iSf-f \St S : Sf-Jt'd?i*XiSJ* 

s i-S'm <y* if cs> Jlft> C5 JCS 6$-jS- Js'> f Vu <£ 

lf'~f I Srf/;\ij?‘tkSJ' 

jSiSiJ’ /-j-’i&*SiY' J’&Sd'^ ->>fif {•'S-S-S' 

lT dp j>\<£j>\c- f S rt& csS 'S U?\ ul 2i--i '&ts (*- \7.Jlojr* 

d s S'2' j) *6£S£~p i Zsf*' U^)-L/<’^-lf^»t ! (Phagocytes) 

ijS-UurL.^/^ j^Sjhj:^ c-ify/cz — >}sJc->\.\$.j'iLf > A 'A-f 

J))G— r®- 

S^O * ~S'^ <£\s /'d-(f'd-?)(Lymph)^2Jin\j:j>ic£> 3 s'!:S£(d-d^)-(- /jl 'iJ'+‘ 

c,JS *d\,cS df i SS't'S-j-ScShcfJ'\$csSj-*jS.fljfi>s? r 

»>■ cd&Ziilf ( ^ i7. i d-d>f Sf ^ , ^'* 1 

-JZZ r jS’ ! >S-i-AM;S/£ 

Siyt S>>J''S^*^4>*S'iS(Par*eur Institute) S J & 

Jj*' i}yi J* % cT crO -jOi £ -* ^ ^ * S-S -?. ^ 

v d^ i— d’j'^lJz&’Slr {S 3 £S\*3G-.i—\*2—S\T'> 
^'(ff'^-j-i-tf-CrlfdSJ/KServmY^c-iS Jtidj’ft—'f 

j^fj >S\f 3/ Sc- SbSfthSj'ArJfSff-Z'i'S (Anti toxic) JSi 
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6k^ ) d~ jS -^‘df' (ic/^/(Guinea pigs) 
>** bd* <£- c/y*(Anti toxic serum^/'V^Xofl Ju 


0% 


e fl^i-jt ~}& Jr*i <£ L-f /£<£.{ veccines)(j^ if ^-»’ , ( Serums) 


f\j /)<Z**\ X-J' /jlf'Sj )J \?Xf. /*-<—/» A) 

^ ( /Z J ■** -i <Si£)j 

if 1/ / -e-tf’ Z’ 

£-\J^ !&' C—i—' £-U" w^^r^tT <L-lf -K 

(f? /■*-<£_ J’Uwitf' 

(jVV' jl &^o£'S't^fk <£-v//*(Diphtheria anti toxin)(y^)> J ’l^’i 

ij~ f t/- i yt df )j&) $ U- c & * <s- i— J~ dt^ } ij£ (^ «y 

£.#*, iyJ* z JL L./J’h L c rO \f JL (*- £. ciUiZ-t*^ s' crO^ 

>=,hSL- /i>$ *zX’i<J'j' , fO<. >f-» /O >•><£( Formalin c^i^')*?- 

>>/c^^-^^4i^(Toxoid)yl^/c/^^'t/ , (/"" 


L.j’i-tflfC’/'jZ ' 1907 <L(Von Bering)w^jU”-i^’ s -(f^ /"-d*** ^ 
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J * 1 tub'll) j/ iV? JL 4_ ! £• <£. i_x ~ ^ cT'O urO <j£ 

/U'^s j £ \S /•* [JL ^j f J tj*- /*]}£. o*/ J* J*0#& /l** 

kf- ?U- l £‘Z-iS : J i}fjf ■*•* rtf 
(Bela sch\ck)>Js\h 1—'* L-ft’/ £- iJ'ft jZ (Schick Test)^-<*‘w^-^ 

<£_i h vi>iS* 

<£i_*ji?<=_(Oj'»j ! J( f t y 1 ^ 1 / w>i^ Zl l /?~yJL */' Jf- tr ^ ^ ( j 

> i;<=_ J^lgC A/XTetanusX/**" 

lT> ^ >1 Zz-^S.VjjA^r lTi/1 s^fj} \f c >LAt)t<z-t<Lj,i/!j'-s/ 

>J £ wpZl( Robert Koch)^/ ^^O^^w^’^flj/CCIostridium tetani)Jkfc* 
trrrc/ l ^f^^ , >^U^; ;? r : ^ = ._L5l/^jl>^»1889i_(Kitasate)j&^Cs / Jf>v. 

ii!’’ yS)Jb2—lf(S 

f^J-b/./J* tC i_U <LUj^ £> ~ J£>l£ 2-*^ 

cbU* U~ ^~~ f^' ^0>/ ^ ^ 0^-U2 jif >fz <z~{j’i : ' z_u 
(^L {Jj.j)i^ tz—ijiflS -ts* s' Jz y:\Jj s>i}/siyl’ ijt Z—rt 
c£jz s t - J J’( l '*-<z- l ^~ jb/'^C^y^ 

Z)Ar~ cf > -(^' >fj>bJ 

tCcJbjp ^(AerobocX^rvO*!— i b^fy.sd^iitf 
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£_l(/f 'SLj^lsdSf \z£-i/?'S-UlC-->fj'‘* *j4r-£-f^ 'SLj^ £ 

Uc(\s*£ 

a-d^Ui 2^jZ—J'\jz t {f‘ gij /> (C IS^jf /lyj'Uii(3Li^l(jyy* 
ij~ U f^A^d / Z~ U ft fct&.t'/' £<JS 

<CJr f ' dU*'"<Su iJ ?iJs'*— /i>jf 0 >j£ 0*z->* -'S-Z XArJtdLf 

d-d^ £ijh)i£-t‘\eU,d.b' 
U l/w^i-Cvan Bering)-/^ e^ivXKitasato)jis'^<^(rlf U,*«y>? ~{f' d^j?' 

£o> /‘ >> ^-^~ 0^ d 

J ^jf Atst£<y't l jid* t £‘! = - } U I & /i » fusd-U'-^f-dbLiid 

i/^i jr*> KV"^ j> a-tJ'j^dd [Antitoxic) Jdf {f-i J'ltCf 

<C ij*" titled 6 ( /C\./d' , 'y-d , S.(P\r\K\ Tetanus Serum \/Cd >t d , ~ 

d-d / 

g -{- Vibrio •yr 

Sd f -& d A>s. 1883 ^ 

1 / j^y^ty^LT^b^'i-^/iyk^^CommaBacilus) 

z-dd rt 0iy*‘ £0*** ^di*-'^ MiSd sd 1 ^ f t, tS'^i*t£d-/^- 
s\, jy\~j1 Z^t^.y (j^f<£-.i Jjc ijkf$du?'' il di‘^- rt y '>U~y d \s£*d\$ 
$ f IS. d-0*J>jC'dU?'-d^f '&<=-' f*y h dd?~~t fid? J 'sfd 
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t/. <L 1 J f \ji i>? t/i?* Su\> A? uT if 

Uif'A JU Su?'-l£ cjU* 

U^T>y^ JtJu^Xcapillaries) 

*2 <£-t\r /. Jt J l^e jlt^wX’l^5/'c?>V^ l u!< 

>>lj^ii<<j2-(f j>“ -Z~ U (Jj a* A) 

i^lF i^Zlj^yVrUJlT 
8-/ 

ijx i/A W 1 ■ / > , ^-^' / } 2.f •J» w 2_ij<L. jf 5/yi^cL-iji?"” «*>y>? j- 

o'li*’ '-r^-U- w-l)Ui^fU»r^ 2l <Z_rf J t 

ILtJXijZ tjfiijj)) 

Of fell** C&f-Ul&ji J“- 

iji > y iK u- ^ ^ ^ 7 y 4v ^ 1 8 1 7 ^ ^ ^ ^ - *7- ^ ■ r ^ > ^ ^y* =■ ^ 

L^i/ux^ij.' cA 1 831 (/r - ^ d'^ 

(/ j > / *^i/jytjc'^yrp-f_irrf^.ifw/1:/^Mi : ;t^4- i;: ' , ^'^- ,l ^^-- K ^-'' £: -'^t^ 

»Me*j/~d‘-OZ-£-/f ^ c »'-(f?>-f- dlf -^dl^W’ 
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<l~ (f £JdUft£ 

-qJ: XtJift&jjZf' 7 £z*d/.{ jZiJr** 

Z~yi £****• H <-*>. Jfi- / £b £\« ti c- ■z**' f rtylfi £ z- * 

f ££(>A> J? (C \7. {Sytiytfi i J* /fis. £<A <jt J ?' S ci'JJl 

/ i/i b'ii/r^- £<~ ~ d&bii: ut/< cz£fJ'\,z*i£\££(£i7.£Ji//&£ 
f *7.£iM l ti)z,\fczj/ 

Jd ^d , 1 892 <L( 1 860-1 930XHaffkine)u/ Jpyfccf"^ 1 £ A 1-75^ 
dt'^id Aid'd- £r£d’ i ~£{^$*' 

y'ftftnjty.’ij /ZJX^b ■/'jP ££f j'7f£b£j’f’$ 

d’ljZ 1964 k i^ ;r -(Haffkine InstituteXff/'-J^cT^ <c//w>p<£_f'.ry , .£_ft<£ 
I'U Jp £i y uyb £ J*w Ji 6 J^- u k'V iMf ;i/i Z1 
<r- c/ ! ■'*' tff <£-■/*>{ J ■*)>' <- />> 3)1 m~z. (J(Aspergillus)c/^' 

£f"U U £ f o>£ / j,i d*z-** -i~ z. &d il/" £>/i> $ {$■+**!* 

1^'wXl ^(Spores of Microsporon gypseum)<^-y>Zl(^ J)jxfh7\.-77jp 
>j*J78jP-*z'ic)/lj£>b(jZ<j7}f)£ z £ijA^-- JSs^fs^dA/.t £-/^ 
l/'U'o’t £' 'J 4v *■— *t^' ^ (3* O 1 ^ 

d~d^£ Jfc d } 3^)7 ts-id-^i 

dfc J* S <!*- >** d‘'£ £d’'^ dC'* J'<z-d'\}b'n-£-'z>£'&(Po\yps')£ £ 

-iTirt/fc fZ'ifjri £ £/^ 
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f /£^esb^J^£<LjL& £j!(\S\ 

SW^O-US ijZtJP iS^— If/? 

ij!?‘ S' n ^tjfcy 

w^nc/l**' d*f^-h Jl* *='-** 

/" y5> (J-'t* / * (J- >S'-'W (/■ sL-zj^l cT^" 1 l/VwlJ# <£l i/i-jf/? 
»^y". ■/£<=_(£ <>?»>./ fl*_ i^T Z_lf <L_ iS y Zl Jy’*'’ <£. <£. iyV/" 

£-0^^;- fdf* L/ 

c<? ^4 ZL j/^_ »( Zl (jr-’T) Z. d 1 >? JZ ^ Zl & V 1 1 ' ^ " «- f 1 

(J;J>yaL-0<i_U£_L(3llt ^ <^. tjZ j£ »->U 
(yJ^ 

>y J^jhs)f\&\j\j£ f if- ^ £-/■ .^(Neuraminidase) 

■Zy* * 0 ^ y* J/y U^Vti , - /> ’ | y^{‘ 2i~> 

ffl7.£->J'\f-sj* jl/iZa-J? */»&fji'c- fx^lf' lAifd^ 1 

(vV l(sS«^lZO»ZZ , Z.af U Z. Z-lf Ukc/lyi* 

~J.l'^d*‘&*<£\/i 600-u? 

ts^r £-(& sJ'>j^J’ /( f.? / ‘~jj: stsitjjrjr’ijfsX caniea pig 'iJCtfd'K? 
f^> i.£ZlL)lfZ-.K^/jyO^»>./Z.tf_ e .(f? s' -d-d^^ij"^ 

C— Z'b Z -V Z(f- Z d~^l^r- Z w<**Zl£ Zc/" y* If cT-'lP (J-lif 

-ZlfU/^ZCOral vaccine )c£'^*(j , /Zkc/ 
<^ir.K<=_(Pasteuella pestis)(L/ i ^iiyft)«*yvTU (J/C wlTf^/luZ^ 

»^ifci_(Kitasato & yersin)(^yZ£ ti ^<>1893-94j^ 
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Black )‘V-J 4" y V> <£ JO’ <=_ \j tx yjlt c£ J 0 6 u> \:> &> t-Dd 

Ui>\~ iJ J i d J i U- i^jjI jZ j)i \J_f >0, L. c/*(Death 

(/ J. J* 1 896 vy ^ wiKJUcAl 894- 

<£- c<< Zl -.-l^ k-^>y/^-/l wifi ^\J }j jjI iSs cJWf ‘!—d > / 

‘OiJ i <>> Jui-UT .K £»*/ ^ ifcM^l wfl 898 <=-181 8 (Jlj? <=_£}* 

\j\}£ L-bL-f^S* 

<^%^liJjk;-ij?2^jjZijjt~; l / , /?'<£-U^JP' j>jZ 
>>iZl(xenopsylla cheopisX(jij£lK£J)^^f/j.>T<=-<i_.ijvy£_jji_. yo.><=_ 

‘r--$-‘r-<3 l fl3 ir 

/ij >' iJ J 'ri^>.~ijT'c r >/ JS /tjO* <L-lj>U 

f'lfii <£ o^y Z~k (/)-. ^( A ^ t/0 ^y>? 1/ ii/C <£. y ^ t**' 

'/• &»£'#>.£. j’l-jtZ . (Lymphatic System) 

vji c^^'^V-'yXLymph glands).»>f ^ Z—n z—r^'&.yZ 
(Bubonic plagueX_^;jr**ft^l((ij/lO(//V , ^t£~)y££^f)-^-'yT 
<J* ij * f.eJ: i *£}*?* * (.tjT %£ (Bubo) £ £ Jfxfe-d* 

£- O 3 ^ £- w^* y** c—t ytf * f [jt 

s* 2 — £- <£L~ <=•. <rl_ 1(2 ^. v>)U^ u»\jf i£^(j/Ui<t£jGi±.i'/Jjlf{Su* { Jt 
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£_ic <_£ £ t/t>< kK 5 wi^) t/jl ib l/I^i >>^ iS \S 

IK £;) iffj A. < f- -S-79 lP~ Ul 2-tki (J^fe *='' ^ ‘i- 1 ’ ‘=-4 o'/ «- c<< 
c/* > >^l»ji;^^'Ui>i_tt<o'^ii>CXenopsylla CheopisX/j^ 

~(xf l/y£ <z- w >K^ii »X If £- of ^ /»j$ W S.S})<£- tf 0^ c/ /(Typhus) 

n-OlI—*^,^ w/^'^JCTriatomaXy 11^-80/^ 

(Chaga's J>lr- J$£ !r .oi_<s_“s 

2—fo f disease) 
O-uf *f d ,jl >U ^ j ^ 

<£/ ty=f" >?(t>jl) ki ^~r^T' ^yi_81 J^~( jilt' <C(chalmers)(/ /*£vV(castellani) 
L^li iKculex fatigans xf-82 

jtjjZlt-jfjJUxitg-or /? jj}!-tz-trl)?f (Filariasis) 
c/fjj>(Glossina)fcr/(tse tse fly )^^ \f iS'-83j^~o?sL\fL-ljZ jf\kJ+*‘ 

s- 

i/ct/j/ J* £T” >A Jii/iJ—O^hjZtl <£lo' lj,l -i)f , 'iiU^' 8->U gl. o’’ ji w / >> 
(Sand Jitf >1^-84 (ivir. 

(Orientabr'(/^ r jji>}i>i;TiJl(>?(Phlebotomus PapatasiDJl^'^c/^*^ Fly) 

6f\j / Sore) 

-(Jit-' 
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c/i £ (jyf^/wbU y^iLU-r <z-(u>Jj 

J? /j?iu£bdf bias's: '4o?jl*r*<iif / jS)£. 

Ak f- J(? (J>£ <=- f W ->y^ £ ^ £-* <£ '■J'^t e- c^^(Formalin)yL j? * 

d 1 -<f- <^'*.*’6 VfJlA'itC. ( *J\}i £ l/ k«s-^i Jv>5 
JUc^-.lf£/U< /r* (S1 l^j^U»« £d£ d^d'/C ‘d- Jt^ y^ij^ 1 ^Antibiotics )t/ r ^ 

-f-Wfl/' 

t/"^ jj^XTuberculosis)!/^ £ -£< 

6 j*\s£ w^(Actinomycetes)^'Jljs^i 

6» > A /*-— ^-Jlf 

iS^O’^d-dji*? d/ J\>\f ~L- 

L/'/'t ?■£* £ s ' i £- «~ ■» </ (/^(Tuberculin test) k i<* > d? /.£ t* Jtf -Aiy^ 

d/2 <£ <~ 3<f SJ'bfdisS. /<£ij?\£f \z £ o>^d?'A-c- &u_6 

d b >>i <£l CT^lc/- -**f /" >'>*' £- —Ti (/ t/i _«f_f U lift y(Glycerinbroth)j>r 

<^•f''" , jy^T^yir* .>-85iJ^ 

Z_^f(J’U<(l(Jvl(; Z_ lif 

<£(Chaga's disease)J>lc-t/l&(Armadillo)j^/'>y(opossum), > '*;<-t/<' 
i/vjy y>it_if<ru<C (Oriental sore )jyJ^~ ji^/j)^A>jt£A<i-A'- 7 ’ 
wi^)^Uwr ^^/^(Rhesus monkey) il £-f 

dSJf\£iJ* if \s £^ S d *--fy J '3 
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d^ A^ df ,J d&d^-t < d~ d 1 ' l* 1 d- d*' h-A* n-£~tlfl>y 

/‘ftL't yf , dE^d- ^£48-72 s AeiSd^d^rt ^di dJd* A d*' <-f rt 

(3 y:^ , r‘hA,j^~^'d~/^^ ><=—df Ad‘^ d j'.—^JritjZ^tizLl^Cl, 

u'riijil^yitJ'h^jZiijvr iilsd* A ? jfd di <L- X'jf i_^k * - / ’ 1 Jlt“r <£- d’/A-d^ 

d~ i3 4 — - /,t £— «s-llk (^i Jj)y*t d— «=^* oUti 7 ./jl 

oTiUlrlf t/ - ^ c.J\ J 

•z-J 'A ^£\jf />) \f 2—\£^jt.\jf/.^J y' di \s <C.* r ~'jZijiy£ 

-<yjL — f y" 

Sd'j^dl >?■>'(£ <£-d^ /dcL. <£. Jylr- 

9 ^ 1 ). <£. j.r^e/'^-^Spinal fluid)>^ /'=d& > j> 

^ss. tL-fc <£. j'C / ,, -^~ /^ s, dLf 

fc J i \-)\j}V>r : j>*J\j /i&cy. 

w^?l rl-»T(_/^ £-Jf A'Sd^d" A—^'d’^y * 

jjd\ ^OXPIeurisy)^^^ «. ^ l*-yr ^ j\y jl c->r f >>3 ,i,liu S \J; 

2 ^ 1 ^ dj’-*’ 1 ij m H d <£. dL\£ ^i '(('» 'i tjfi iS U>yd~*^ 

Jn< >j£.~yjj) £. c*\> £-(*■ dl-f ~dl 3 ' /Ajlfjtjiyfr-tlr 

<£l d>^\iuL- n fd’*-/ j^S \ j*z- r ‘‘ i3t^ f - tX oC' rJ tSS~‘J-Z ^—O’y 

j''! / A> j>y d. Jl. [Ji *-? S( 0*^ jJoJ'te' d*id)d> j fy d-hd?> A ~A~f' d. 

d^ /d d] Hbdftf ddidj^Su^-dvti il^ , £^~d-d , f^ ,J E 
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dhlbds jUi-Jd 

d? tx-d-ijxr ** J—i> <£* j>j)£- 
i-yOtc-fi'U / *33U3> &}£-{j!ery' s&j* (Tuberculin testing)J^ 
f <z- J’/'n llzi >jU ■=*?■ j)^ _«£_ f l# I (( Pasteurization) 

d- i_ {ud)js dn & ) d 0’^ S U > z - f ' -'•>* »->? SiS^d* d Ud-y* 

-<Jt& t&lj^d <_>l £cAUi>i 
<L wi^Zl o/yjju* Jj>lgZl(koch)6/ 

tOr*-/dd’^c-dj? ifrxfj*' d.b>d Jr '1952UU>/- t /-C' l '-»V>-t! 

<=_ f't ^l(lsoniazid) jJltr^T w 

(Antibiotic) .jT^l _i"i ^ <£ <Lfe s y wi; «=_ <J*/ij>yt<J?' S^d »jt; c-Jsd 

Jj>lT(j/y<j^^fUljj/l'£(Striptornycin)^ JlyV^Kbj Jrf>>) 
^(Calmette)^l^i^»>?xl(/^/wi1J5i/ i ^ _^(^UI^J>^(ly^> ^ w-*lwJl^<Ct/ , 

i/ l «f-f'r'^c_f'CZl(8.C.G.)J^(/J(Calmette Guerin )c/>/j^ Sds.dj) 

dj^dd *djd sdf Sdf^^A-dd'^-f 3 ddS ~‘U 

Ju iS^^-d d f Sf" 

d/(X ray) 4-/^1 / 1-k; £T > L( Radiography) ji/ y> > Jj/y 4, v>( wTi K"l_ / 

<=_J Sd / 

i ^lf Lj^" M fiJ* d dd 
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-S^^Su^bif ‘z-Lf > '^-& vl*Xi jt 

<z-tj)£s.is. A- aij/j'.ijii{Jj^j)>i}/. S ~>?.)\.£-\J s -i^J: j) / 

S J A ( f Ai rt&\e cl- fiJ-ikjslif 1 ' $J^i- Jj) A. 

\X ) £- <£* / if" » j J/f/” J-/l£ ;r -<i_Jvlc 

/ xe~<Y' J’&j>ijlfsji i ’('\i~*]’J* ; -j? 2-yt(£ iS.oStiUZ.d i ~£*£uZd* l '-ft / ^sj£ 

/~/jJ’J'\e/(j4'^t’fijZ' i})jr'J’ / rtjf bjlf- 

t rbf'ld^ ~Jl J-Kyrltw^yw; jL'4<=_3^i_rf(J^ btjZ^ A^^^UUiSJ’ ' / 

<£-J'*J) i c~iJt 1 AJ'u^/£--*'Ayt~/;\&UriJ\s2Q\J^-dy : $Aj- i y A- d? A c— 
j*y J} 1 *? ? Jy**" ^ i j)l 

K/* 

£~ J’/^sr' ^ <C~ j! 

L i/X Ji^iZl uy^ 

jf\?\fs=>{j>f »^y? <£l A 874 i£ c<< <L(Hansen)t'iH r ' 

^ yi ^ A' O y ^ ^ /jJ’ $ f** 

J’lj'£-ijfj1Z-lbj^'lc-iJ'bil<-C£'j6 i ,jje-(£ W&IJCjrif^ fot-J 

»i/SL. vs4?t/<- lK <j£<_a £ -*y>?L/i^ if.lv 
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St—-f Sif £-jf /*L/ , ^-Jlf tf. £- ja^jat 

ands.ttsZJcj* i/ i S^-jtr' atf ^c^sa/f 

U^^lJb^-^ljgezUCMycosesy^jt? 0(J sj* 9 

-Jl 2-S±z s Jr wiy" y^d^d^-JtZ-S'^i JJ<c : i£jjta?j,tjOiJ ( S* 

St <3t-— ? f'Uti a at JT Z-S JS tf' S' J a*l Sa^S S' S~an aa' ssi? c~/-aa if ^ 

Sit? lJj>S*£tJ?t}lfflf<J)i(<Jtj)l<Jjfc<jlj1(;{f' S-d?-Uj[ Z—tfJ‘-J—la2—Ss(jlat£ 
J *J&i/t/'l i J*t<L- bl~ S S- i^if’Crt^' 
Z.*S Jta^ r^ljt Z-Ss& /tfjSf £. / tj%s jf’j"\Z4 = -aj <L-la2—\rc-ls Jly/liy^ 
•c^VCat S-L-aiSS tacL-tjS-S^'^.-ijaS-jSjS-ataS H^^iS J^.JyiS-jfjKacLt 
i\t/i J a\^a^ J atJl^xt$/J?tZJZ&x^Jis)St J atJl&t,jtfs.jJ\c.S.S l jx 

tSakjzZj\j!»S-ja /'> , u~i)f ^0“*'^ j! if cl- a\f*t £- fS 1 

-<f-Jif JtwXiT 

i-SS? / [Keratin)^'-/^ i-j * <£l <L/i>c (j^ Z.^CL-C^. 

j}tiJi<Je\fi'{jtZ~njii Js ?sj*' c->7.\J aS^ *4 j a** j!jZ /S jZzSaa^iJjyfS 

S' tJsic- />>' *—'’/£• <^r iff Z-atJIailslsJaiiijla^t^ c~is (3 * jf 
~t>c^^ic/^>i£Z-*(yeastX^ii^c^j£uv^^ ,, ^A»l^'k:e^ui ! >yjf 
^Jr**jf))\£if'J±<L-yTtJ , ‘^Ltj)\J^j)t(iS~f)JZ L-rt jt) J±jc- / aajS 'sal 
-Ul 2~ an jf* L- c^tS/; }} J 'J-cLfi >tc- .faasal^S alS“^ Jt 

Cryp -)J^ j) aLif ( ^(Cryptococcosis)^ a/Sk,S 
j'si(Ce\0±j>f* ja^Uftjl jjtyii -,-c^.t\fan cl- (tococcus neoformans 
b-i&Sjl Z-xs&<£.c- yaa£-f*- ja*jks-y^ cL-if-c-t St (Chronic) 
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-{JT 6~ jj juSi/hti 

Ji (f J" i-^-'cACerebro spinal) j?l-?C>. r -*<£_J / *9t 

ifl) /J-U^ 

j>t<z-llh4j-j)?.) / ‘ Jf ^ J > / rt Uk? yt tZ-ts, £. tjy* 

S^£-(‘\ijZtJ>}ft)LjlJj' C^(jy jf t / ’ 

* j; ii. L. i-J> L. £ \.i%' iii/'f 

-?/ jZ (J7 2— ttsV^s *—***!* ^}ns 

J>/f r -‘j£s.j£<u>s/<U>jZ^/ k ’J't-<T-cf if^xibrjZj'tskj>it\f> 
j^c^bUU^ <i — *** £-(* 

-'-'Jr' 1 (J- ^- l -/>lf _. vjtc/? c£.K 9^3 If c/I >ytf (/^ 2—0 i_X" sL-^” <i— ^ 

(Jvlf*y <L.st'Jf btjltjlj ijl: L — '^>'£(<^v>)(Spores) 

X~ijy^ <ji>>j$£- / /l-J± Z—\rrt3b~ iJT Z /" y> I £_!/<£ 

bx^rTt^l-c/t Z_^f/C>^^>A99L3e/UlZl(J^ t(^l — (^/TZ_^yC>(jUfy/l 

jy / 1 >y <c_ Crr <=_ *=,/^ *— y-c/* Jf/'i(Histoplasmosis)cA r*3l£ A* 1 
f- IJiVA"* -<l. ( Jvlr* y (/I?* i/i/ 1 l£ tU 4 zLi tJL Uii 
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<j- v * j 3 4- £- *j / (/'•£( Hlstoplasma capsulatum) 
\JtyO\5^ J(Yeast) f e-tyitf^jsLJr 
/c/!>=-ttU^Uvji£L. <s*'s£>'{£ if(Coccidiodes immitis)i/^i 


ytj’-'> 1 -l£ \-- ' f '-a -> y i Ji^y t £f ,} (ji £" hAj <£l <£- 

sfr“ if *A/* ~y** U- c£j£/S^ *U- olt** J)ji\r 

f ±*\. £-!—**•-&-? sjJ’iJj) / 

<i_u*<£ jy>/ >*£\*-yi±s\.ti^y j > 1 LAwy.^-' y 

i f r - - • • • 1 

Uf . j»iJf <(J^" )^Uc!(J^" iJ 

vji<(anaemia)c /" 'dr jw »* Jt/o j>'U 1 LJ*yi 

f-J ■/fetf*" ^ l cTd^ l ^ , U^ , y?^^<' ji ’J , >* | (Aspergillosis)(/'^ 

Aspergillus fumigatusc/^" j^z-U’-tyy j/’J u/ 
v ^(A.Nidulansc^^t-^A.FIavusu^^'A.Niger/^t-^f J^/Cy 
yjlc/; 1 l ><i-lf 2_lJf /" 

c^OdHumus)^ 

Jlfjj ^J>'2_7-C{?2L A*/- ^/( jljtf yil jti*utf 

_c£Z_.kU{./ ijfi 

Jl cAbjA* e-A-di*** l «r4s , *r' 1 


» j )iiJ? Z—l[/ r' ijZij' ‘dl M-U? 
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U-*"* \Jj*\ ■£ J ^ X 0& £-# Z f W jhS (j- (X oi/^ 2—l» 

20C"5<1 ,/f'V UIjJj /-(^ w><7^>j£_jiZliy^'r' <J_ Zl(coccidioides-immitis) 
'Z'tbiSf* J* l /ft* W 

<S^i) £-ok£-U> J ^2—\>L- /^(creosote-bush)iivlf^>v^y^ 
(""rlf L/lfcA*- <j- tJ Zj^ Jr I ^Xj>/* JyM* >£ vjf t"rr 

U^wXX> j»V (Histoplasma-capsulatum) 

vjlli jJ J?U J* *=< If >2*1 _.|j£ <i_vl Zl Jy^cT /I (-f / 

-^-4>jijCt\ f'<Llt^ s ->P s .(ji Jj>/f Jr? 
i' <_/<■ <L-K -4?" (T (J i-'t -'>* J 1 * <i-lf Jlfc£ -j'-'j X (Jv^ 

Up Juytf‘(X /,l< r- t ‘- ,rl -if J ^ ^}>j^ri/uXRhinosporidiosis)t/^ i 

/yjJ w/P> 

X^cPcTs-^ «-</• J^ 

Jvig cJ‘>('rtw£ r wiu 1 ^ /iTJk j &Xl£'Z'/^ 

jfc-GJ: f fo&£ ' j*0”/ J / — jOi-XX 

iTH XA> JJ <JJr<j?> 4- W 1 '> s Jl 2-x j>' J? s Jr J/* /»' 

Jj cX/T i/>V /uv^ U 1 ^ ^ JX U l£ ('IT/cX/T- 4f- f (f l/ [Dermatophytes) 
i_rrvjT JidZO*** <— / ,, ^~f > ' J ^U>f 
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/(Microsporon)c^^by £? l.>i.>&'( 

S c~ Jl» -c- tifstG-fySiifC Epidermophyton)c; > i 

Syt/ { C'c-~S l \$^Ls:jl2i-jtjZjc-c*£ > ^ij>J-?J > I if£ A 

S- i/h-jn JZ-rtSfilc-f- 

sV'<=- 1i SiJ / ' / b’ St<tfC£SijS > S \sS-S e$- f ytc- 

-Sl/jSJciJ'A 

c—S-S"‘Ul 

(i^j/^o^Ltoy 3 S' Ul Z. — /" jtfij}>/ij\j}i{jl <L—yi^/\i^'^^ / y‘SS > ' 

t^.r" 0^3" ‘S- / S-\j^‘\ j-c- 

J ,f " ?S/dlji£c.dlji<J^‘Z-ficS /cf&Sc. — Sb^SijL^jr 

Jtxjf 

■1^3^ C-S j)i{ sc 0—SSS 3utS'ij / ^j—bL-SsC’/ijLr-i{\ii>{j^ 

ty^-j zZ-S S? JJ si 6te~>A0£^}u^ i\3~ { SS i -uj‘£4-n' zj'i-' 3 2 S '0’S- 

{/-3-3o>Jr\ 3u>S*S ' / .S J 3S^- i Jt*Zs. \fs t'jflL- If SO^^^S 

-Ji J U 6 Jlc > < jr >y(Antibiotic) 1 -fyl 3SS ** 0-S- <£j iS c- 3-S ‘>3x' 3 

Jr SiljSj:c-(nystatin)ot^ JO jt 3' s* *■ <=- S S’a tf-i OS’ •** H 

tSb^ S- /*• L-S $ OijO* <-$'£’ S- C-S £- Of' 3^ j)' 1 

o-. If ^(intravenous injection )cT^ iii>»Zl(Amphoterisin B)J <jS - yc ^0 
c-/.>Ji^Zl(Dermatophytes)L/ i, "l>r^^ /(GriseoFuivin)cJ^r^i-^- 

-c-f/ii s'f 
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Uf<=~( Rickettsiae Powazekii)Jt£ jbjJgf-jJ^c^dL 6'J^ jM-'J** 

~jt dSu <=-’ (Body \ouse)j^ J: ^-ib^c!^ 

jZ'xZ/J' Ji j>i L.\ ex J? 4<J>}f J*> ~ f> j>i < jt J£! L j,/: &i 

jiz? tfcri k.j <£. / <£_jf <£_ <£_jJ »l / JUI 4L-jJ -,_ <p_ cSsC* / (j/fjJ 

^-y^iZlCXenopsylla cheopis) 
-ZlZ "" ^ >z-?i j^./jZL U"c~ Zl ij’b’Lf 1 w- 1 y(vector)y^Ti 

yj<Tetracyclines)c^Ui/^ J^^XAntibiotics)^/ 4 ^ 

ji£Zl^r i *2_bi_yU't/' i ’ l‘(chloramphenicol)J>£^‘;/ 

}£>\. <£-d> A j>j}£- *)}i\5 £ as t£-J*y /^\5 ■*£* J^’ 

\5/>>Jf >> ' ■>)' , ‘tjl(jf 0^* d~o** f JP*" 

I jfc Jblg _f<i_ t* i/ 1 b<‘ -£^ (/It/? Jb w/ui o'/ it »l Jfcr Jlvlg 

<ZJ< y ;> Zl j£*- 1/? Z^/u? <£- J’b) d< f'j'.l—bL.f 

yi Jr (jj* /£ _X) 4 _r i# ' <Z.i vj* t£ Z_/" t£r _k£ Zl (Penicillin) 

^i/^r^Jwtrlfl^.-^fe.A^/^ylj'-U'^^VXpenicillinase) 
C-\f •Zs.'t * L- Ji^ j^ l >c<=-((J> : ’)lJyrV Jl<? J^Z— 
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dS* ^*j'>b 3 ^-\jtZ-*l\J V / 

‘-■fiAzuUfr.c. — tfl/ 

-j& L Jib}. Jl jx Jr"S t_A L (»/>/> Lir'L* L-') 

if’.AtCj’i^.oiJ'i^jiCGram Negative )^" (\f J)/’ 







Microbial Toxins 




X c/ y f Si;* 

(w_J^ Jf ^ \J 3^ f. 

J'l/ \ 7 .J* > 'f 

Food )w-_-'' J<> i_lf- £. J’’ 7 ^ m> \f l <L J'-Jl 2~* cC^ c<< i f ZJl 
^ '>• i/'-oJT (/(poisoning 

"-I'yj;':-* /■>* ’(Staph ylococi )Jb"V ^^iXStreptococci ) JlF/ rjyH./ >> 
^ Ju’l- 'v- 1 w_ r l> u jf <,w v>^u f ^iiyj;^>/'/-(Ciostridium botulinum) 

i- c/o^ J Ssbil >=S-~( l ~jZS’*>' /iS C^X? J)IJi 

1 ' »’ *f ’ j^r L--’ £-ir 

yii^Cif *•.&<=- J^-JZ Z-vrtsf' (Motor nerve)^ / 'ji;^u^ Ss-JiL-stJis 

(Batulism)fl,'st‘ /Ut^yOb^ i/*" tP 

(Sausage)oU u r <=-(Botulus)L/ yyJ$^«£cA; 

tf.i' i ZL /i. yhL^L J>(r. ii ^ t-" <^<L 
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<£-L~yt i iy:fyr:\j£'iJ^' J f J/ij- y ZLlI 

-oji-lf ilfjy fiiSj^A 

c£Z-,/r-'l/*-^-( , - , ^’ > < = -cJ^' /'Jl^C^ Z_yT-/Zl (J J ^Z— *>i— If tyjif \ jZlU 

jJIj-' *r* (j^Z-y^Uft yolylZl>'.Hfv" (jl 

~Js^ iSjZijJl' ,JUi_ J* L L- f\j%,\y^j£- j£X s*f* Zl 0' , ~lC^S 

ij* Jf <£_ 6jc c<<(TurkeyX Jy').*i? A wX"i(jf -yU’y-^ 

J^-Kyrll’(J-£r ^—(J^” f yO.> 
^Dl-l^vfUlliZjTtJjvyU^i U~ J”<i_.TZl(jT'w^r'i_^ 
L?>— ^ J'yifi*' 

J^iKf^^j/f^-CAflatoxinXcr^ ^)-crOwjfi>iitf_ 

<(JjU </T< < ijr" ^cV <L“ i ^Z-r^KZ^yC*/; /* (cassava)<ijuT i£”) c- 

Z_y^ yC-* 1 /^ ^ jy^' <£- .K >y ^ i—f yp* /" iji^r ‘ {Jljjle?* i <i_ yjl (Jjif /* 

tL. i>(Zl( > /i(j^ jjy'i^f ’ c-iJj s/.y i <C 2_*ji£y / i^ly< 

w-Xyc-tTilc /^ i *ij~ f t /Ty-'J /»j$ijr' f" j— 0>/^ £-■& Z--* 

£i£s£y^^»j^ | ifi | (£y | y | i^vf , (^/-'- , Zf^ r " ,^ | )(ji>'y?'» Ji>.Lif Jiyy’V'* 

y.s >\Jl c^^o/U^ > Ji>j ;, :jj^ c- i^c-"-^ Zl (^U'i./ji(jy , $f 
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Ju/^^-^Jl^w/iJi/'f-j^lrCPenicellium citrinum)^/'Vj^ 

c- />> j )< ulM Zl (J"i P> l/- 4—* 1 i—\ } jj Z_*> Z_T ZjJ 

>^t/^(Penicillium patulumX Jb<L x <=_ ^|^<jj»)(patulum) 
y JjU jcif t? Z — t— i fX" /•yj'USJU^i^yy' 

- .!_ /' >£ £ ^ y 

d&\‘ Ji>< ^(penicilium islandicum)^/^ JT f^(i» 
i/^jk^iTy^XCirrhosis)^^ c^" //‘f.LjjU- 

j~ J? J* ,/V 

(Pancreas)^-. nd/jUt- fW *• Ay A Ju xCb^y'Je 

Aspergillus ochraceus^'^'./j'u^^-'-f-fe-’^P'l^/ 
-<z-X-_)f >1 ;.f£ ^^Jy^^(ochratoxin)(cr>'<^/) >0yjv>y 
^ >>< jyij^Z-y^ j'KmycotoxinsXt^O^ S di '/>& 

/ i\$ j** Z_ Zi' £. ji i iia^ >tp Zl Zl 

£tS>£r‘ A &d>^& *J~ J"o l, ‘^'*-^i^Zl(L/ i * t*j)o£fL> Sdjf 

-£-\£\e ytC' s*zJ" dlS } ^^‘Sd>^^'A~ 

AA“ ^-•>l?'CyryP*l^ti)ly | <i-y:>Zl(Ergot)ii^ /i 
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t&jj" Jlf yit-a c-i— £- J* 

cTjj^J^^fO (Jlf i £s y J^ ^ jA±JS 

Zl(Claviceps purpurea) \jr, y <S / AJS l/V* ft <C SJ'A 

S(Ui Z-\rS>\.<^y jTi (S* Jv- J^J’^-t/^ U&'Jlf -T* )(Sclerotium)f' j >/Jfi 
f^>j'J^y(Secale cereale^fJ^J^ *_>/<£ 1 

jAi} c-hAtL. Jyt^J’S's •<$- 

^JbJ? £. y& Jf tSfis j> , ‘£-tc)J'i\? J^l f e)b J>V( Jy\S\S />> 

£- c ift ij ** ijZ <£* j r" I / r ~'S? jA\)hjht f^flZbxSf^A -L% 1— 

jA\J/\>s'S' jZ J? Jlf >>l Jif tfyjAz-t h y£ <L. i/L-^i 

jAJl<£-<£~L-y / i)\.<£tsV'~£-t >j) til rt{j)sijf\: 

~<c-t xj* urfy’ *£< ^jAufv- , Ajy{ l jZ^VtJr' -c_irif yt'-fi 1 

Ubtf JA&S' si yy j)£~ i j’.'DfJr' 
Jb Ub2- / /£<=_ l/J’jC'A- £- i / 1 -^ * *C> (j£(corvnlsive ergotism )(-/a\S^ 
Ai ^' uL. <£.( y Ci ^i^{?'Z^yr(alkaloids)(/> 

jjA\J?1‘<. i^jxItJc^XSmooth muscles)^ c-JL&\-Jl2-x 

-<y£- dbL." ^<C~ 

\Jl\e f\jA{JlZ. A 4-yt-'-U? Z~tt 
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tjll jr" ii 

(Entoloma Wvidu^fiAJ&tfcijZ 

iC~{^ )U^i(jfyjCi J^-Cn^yi /‘syd^’t yt 

w<^ af- 1 ) S'jJ’ / j>\ {J2 tE. 

tjZ *=*;r" if jb/^JtSc Amanita Phalloides)c/>'^i^y^Jt(teathCap) 
y^rUill/l^X-w^/ij^f^Camanitin)^^ oXPhalloidin)c/>^A?^lr/^o^ 
W / S £.^tSiSj' iCytj? sidf<z-l~\X£.J'iSiJ'fssfj?Z-tf/'t} 

/uduL^iX) £j"~<-*>' £- 

Aft-** *— £-d f ■? l £-d ''?•$' /ij\ jy^lf 

({$&■>?/: >6^*') / J - /-.PiAi/ 
> JyLyiSt-^' J-^iJy^'(tSuy^'~) 

li^XFIy agaric)w jlf yt J>U>(l/)i/ yi<L~J^ 
d_ cTV w/Uf 6 \J S ?■ f /">>{ ^ s' -<( A manita muscaria) l^e 1 ''' 

S’ Z-ft It? J*“ <£- ^ 'k.AjJd _ i ^L^'/ <^(muscarin) 

^yi^-ri»Mii_i(Helvella esculenta)^ Aiit^b'f-F^SV’j 
^SL-fij* t’yijijtisis{j>&df£-Uf£ (Helvellic acid)-?v 

jjiZ-fijz&isitjlnSf’ (/^(Psiloceb mexiranaX'l^r'f' 
Su# rJ 's”z-d‘ d 1 * * •-dt <JZ jytig infi jZ 
& jr fi ^_c/ j? ,>> »j(psilocin) cF ^ vXpsilocybirOcX' / U <=_ Ir* 

-JtL-bf ^{L-bL-Sisz/ 1 ^/Xhallucinogenic) 'J^fjar 
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J'£lJ& x\f’ ^j^-Jl^jf’ rtj&c-ei-L-y L 1 

-Jl<£. iji £X/iJ~jibjtfr*l turf 

(Gymnodinium)^ b‘>^Dinofiagellates) u r~^?^/li|^&/ ,, |/ , 

0^^<(gony aulax ( y^wjy^ l ^^ xg-L.\£ L.$ 

J^'( alkaloid)> 

^*i£j'L^Z-*^(muscarine)tfx^~ l s , £if*'<?-t' l flG(Saxitoxin)Lf~ r ) 
( *JL < Jl LJ* x jtUfc ^ j* <z- jCfUSjUH 

/u- O'*' (*£<£- If k>=- j T 7 >^/ > 4-M>»*£-lrlf rri>f 
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&.1 

♦ • 

(jL felfl J laji? 1 (4? 

^>A > J >> rt' l Jz,<z—^' > '-7-£—{ 3 0^- , ^:Su ), £)5 

J *— />>JA j> s ui z — f , Js s^O’’^ J-^u^ 

(/‘aI *-Z—njZ' ytL^-jjiSu 1 ^ j£l£ ^—J'sC'f <j>j\j j? 2— t-. 

^&ij)>SX'[f!'^JsUziX'ifl*' /tijuJc >yj.(J^(Necrosis)iy^ >A<*z*y j>\ t\*si 

o^j'^^6^' A ■'■>** tjf y ^\jf^ i— ^>>21. c-->yti^"(j>^‘t'u zft'i-V -2$ A n^if 
y) l CJ[y^" 1 1 {\Jh})Jji ^J^* it (3 <_yy >t3 * > A 

j? j*- »i zACcrowngalOjfdiA ^d. Jy t. m_ ^ y Zl ~jS> L-hL./ 'sA / 
Zl yZ£ wi j” A s \jA u(i/-^c_/'y )Jy*^ /f sjf ^Jia Zl 

z^JU'i -.-(^TZ^Agrobacterium tumefaciens)t/^^Z 
jyjyy><Zl(j5 ;; Lt3f^yZf-^_Zli_>riA5Zl(jj^^3 j ^' A~’~- , S^ /c<< i^Jr^ y^ <^- 

• , y- ;| zPt ’>*'& A' u^S A.y A ^ / 22 A y j>A /" S 

2^(~ A£-J' s Af & S\f\fdS?{(. 7-6* ji ~j>A6jZZj?')utd''A’rff’z 
ziU^JifcJZ jA 2L^j [ '^A l 'A^z- , .hJ'y 

sfiOic-ft+fs Ul Ji> jTj^dV c<< wTi 2_ ZL j?" 

uyJ^fA ZZ(c>U> / ') 

Zl (Jyi.-<i_rif y*j y\J^ Jz —Zc y zy^t-o” 
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Zl tf-Xs l £- JU'iy fis> ±-iAl&'tj\ cf»s,r* yj/^-yy 

*=*jr* J’^i* ?.‘f^ \£ 

^AtfJ>\.j,ij< i ft 1 z_ ( jtxl) r *' u z 

/d^*' d.jd 

d>£ {J^ 2_bi_y^ Zl dijdJ* „ij^ 

/ >f (enzymes) rU U- - ■»< dl (3 * (j> J 4- <£ <->i*dl 

\$<jV\.j)\ijl'i^.)S<J^ f o > ^ t 3 "^* $*—>![?• ji 

J^y>idl^S)x^ik<StJ^c^u / jiuAx^ , ( cA, s-^^bL.Si*ud'z~d! 

^—’^d^.-dji^-blf c^^)<S<Jjl££d2 J-^” f J{tbiJijl£iJ 33 £d , ‘4!-' 3 £->Z'Lli ( 
/t j*Z—*u—S f (»’ > \* 3 '*JZ&^xj$ J3 / , <zAti*\$\jr /tJlLJt^f' *j*±j 
—U2^— ^ sfi A<J^ . \/'^-d^ ■‘ 3f *<5/’ 33 J^ > ' -dl^- 3 

tjZ <—A Zl o^CU**' L~hi—yi jl gL £. Ui [-/fc lT d 33 ^JS> d~ <- 

<£jUli X'i/iBG U‘Sdi^iSd 33 (&6bt—x<z-. J>X 

d* «JjK 8 7 ^ wJOtU > IVISZ_ / 'Zl.J?i£ *_.>y wtf 

>/ lib «L.k U{ y £_ Zl U:;< »< (8 8 J* 5 ) y l/j£ cT ^ •& (i>t- J'-» 

( c />JS'^-y^88-89j(^O-(89j 0 ) 
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<£. iS u- c_ vlr j 

}f ^ ^.tUw' iJnsAJiJs'i 2_l>i2y 

Jc A** tJ*' c!*-*’ 3 ^ l; 

jh<-a.£* ■? >jy“ A- £~ (Ji^i J<>< Zl vye^ 1 ^ lJ ^ • , yi3•-'C : '<=-'lJ>'t 

./ (jyijjf -/<£- Cl »y£ ( -- u- U J S U i* )J r* d**" cfe ijj 

S C-. ,s»l SiS^ \J ? 6's. -i-iz-3* s yf ^cl^ l *'U£''k:Su’-’S JybJ 

? A\jSlO ALot^ *J *** J) 

J <iji c/ > '‘l[’A'\J‘' , -'U~lJ S c~\f yi^f* 

/" S> >Af. /{J*- i^Tw^«U^ 

' £-t/j f ' i’.j^ij72z~ j 2—y: yrlfc" Jf Jft/^ "(S’ 

(“Uj) >(Jt/ /* -<s_C^"lfl/ j+jif' f •jhy^'VLj'iA./^ 

y)>A- ££_/ “^1 '’^ 3 *—-(*' c^-ij ?!. ^ i— yOJ 

j>itji / J i3 i/*’' -'> l Ltf(jf !l -ii‘Z-(virus&s)<J 3 '-/ii£t)L*y* : ’^ ?-Ul 

<L- tuj** j>j)JA.\J^‘A''^''''^^ , ^<y ^ A- ^ s* c )*-{^ 

£ (J^'s- ii*> <L- .k *>4 t/ -?•>- $ *— >)* JZ \J>/^ A— OO^i J 1 -’ 

lP* /^ u/^ <J— f * 4- y t/* -■ ■— 5C^ > Jl* - jl: A * d** 

C-& { j>y. jZ o UUf'U y’Colpidium brassicae) Jr^ (£ 4^ jl 

>y C t / i)*i i-./ *//u? $?*) (j^r 2fTv ^ u <i_i (_/ yij <C(j^^y ,& 
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-\Jyt2i-jZ — /" JriJlySc— 

Rusts and &dl J>Ol^/(j^<jyy£< j^*iiL)(jr , *’,L.i> 

J—bjtz'i&sii’.jJij'ji}* 1 J** ~dl dxjf* >>J<C»x(mildews 

-^^lfl*L/^~ 1, ^Zl(j* / k><£(air spora) 

c/’ 5 ' j£ UAX i^ 1 s; _£ jxo^ ii->l^ 1 if uj Z_x 

J^j^iJIjsL t_ wTt)(barberry)Jv;^l>jiojZ_y^ 

f »=<< J > 

*2*^1 Cr/- jZ <k^~ Zl Jjy^Zltjyylr.ci 1 ^j-yiV 

J’j’bJ—bi — /yp'/j^fl 5 ^ J? j&i 

Ud^:d-U ,} lp5 ^ tjiyjj »£lf 

J* J(saproflyte)(/iv/vb/'yjix Z_u^ 

— f JsVre—f' /'))\Su l U-if‘ '>*‘0- 

Jf* ^j}£. lif* •ci- c^*— *-^" 1 ^ Z — ^ L^k-'k: c^- 

/{•£-i^,jt£j\J!.\$>/:y‘${$£-\j>'y.\$d\y£ ^ Z_iii_x 

(>Zl \ Jljj^^j's^~/^t w-* 1 j\s £- j-J'"* sy y\ /t < d? Z—*t 

f*c*»jfi(jf 6d>/f£- di^- S u> } ijy ^ ^ >vjZl^u/(jjuf 
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Jei? Jiyi «e vii J'ty ^ 2. c/i< jx JW v ji ;u^ ^-ijuir- i/* 

J / --.>j.c_iJ^ik<!_ *i<L- L^r [<»*■'' <C-iJj\c- Jt'Sfi'if jjb st* /jzt+iJ /)> js\z£>} 

-Ji (Jj>U 


Jr:yC> 6> i/" U?L lfc>> V i£ i-* >t- ^ ./f- 1/ luG * ^93-90 Jt£l 

\)(-^ J-lSf(3i*£L90Lp-i£ 
^ jM ^ j^X^U~4rr £-J *' «^y 
f >> 'X^ £ - : -^X' J’^ r i^w£l_91 Jf^ -<c-'vfyi jz> »Lj{ 

y~<i- Lj/J^ <L >» Jp <L Ij j 1^ ^ ✓ X- cT^ i/i/tr* wTi_92 J^_ u£*£.k 

jl ^. * ^ J'S*£- £- <- >* -T 1 - 93 J^~ Ul £*. 

(Xylem^ JiJ)jjl(jfj<Ly J^" 

X Z.tJl'k—ssX Z-- If 
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\kX.4-£** i ‘J''f' i > '-a »*■'£ t szlLf* J& 

a^o-U^ ^d*’ ui\-> 

/ ^ ‘^' l \S~" S d^ «-£L^_lTrr 

Ji)r" sd^ <£-$ vjijr 1 > li^c/tU i'tz—if \Jiji r .K*Jtj± 

\J$\J U-'w-^'o^ ‘tlf i£d.ijZ('A>£-d "’ >£* 

i£.j‘K\# y <z~ i y [f. d.ftj*~dZ Z f 

dtddX.dl Ait— /’)}JyL '-\J* lj- *S.‘$\e site 

jt j\s /'jA j£y>&jis >h)ixJyi}r f '/i[$*zr.Aj\jZiytiji>Jj w 

rt /•** \*f Jyj'Mf* 

tsutjit-XsMlLyA- i>y_Tii <(£ w. ^ £wJ& »jg! f 3 
tzz’li-'UyA 

i—yi^y/S{J>/C^-''‘yt\j\Ji> I {(L-ijJ)jyJ' yly'J^yi T " <y Jst 
tj Ay. tS O' 1 5 1 jf-i-**'- if" d^ 1 S>£ JZ Z-A—i&t-dit—j: J—h 
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ib jyl'jfiif L-\S-t£-{jy -(fit* * if f / ( LT^>>^^-8^K<w-Uy'>jJrf 

ij> ij^shtS J^ij- I-Z 
tj? 1/ L-s'r - * 7 i'^^G" /* 't^ljlvlf jl^*£^(jy>* l J'» 

(/" S-^xf \$\j\> & )&\g>&jys (/&»<$- tiAl-S 

£- Jx £-{• \?.t~/>)j>' i <Jl{f' f J~ >j X oz-ijf' *;£b 

t\e yi yr~ ? j)t Ji)\} j)\*Jif jl {Jifcdy: \S » j! iU’*' iff ij^sb ^ L 

</!( £ <LJi <L U 2-6 tX )o£^ r -(^r 4-»/» <2-<> «L/vl»lTir^-/u y ^ Z-U X 

■/j'tf-jlf svS J? r! JWjZ^JjC Sd’^Ui bXS&CL-UtX^ZsJ’ 

tyl/ -<£-& yij* jZ}{l£( 4- sf) \e SI fljt {Jjf 

tjy <J-*y ' 3 £—Ut/X J3 ' ,, J^'~Ul Jj?tJbZ r -j'2rf if £,i *j>\ 

—£■ Jf" >j*(p e c t i c )—&£« S <z~ {}yi i ^ ^(x^Xy^f ) *J Jlr" *j£? 

-J7Z-J hill <Cfi* i (enzyme)/'£* r -'iyf*fi (cellulosic) 
lS*i~£‘s'J{jrJ} l i w T^‘iJ J> flrlS ef'lf 1 

jt XjZ* fiSucTose) hf' tff'-t/iu j^~ i£<eAHSV;U J? i jtf $ 

l^lU «** X-X' I ~X‘ J" SiJ-^2 

c^iyjij^/Aspergillus penicillium)f^^c/ Jf ^' , u , i>^<» U’Xf'sjJ’ i/t 
XtosfLf 1 y^(osmophiles)t/ 1, j^c£u2^^/ , tf>s 1 <>:<£_lr.K£_(yeast) 

tf J<* Zl i f-W. f \j>% X 1 * ^ f- tjt*'*' 1 <z- <Z'/^ jf X" 1 Zl tv J>\ S.jjt 




102 


Kj:\i jt{JP Ayr-& >0^ 0^ Suh 

f-'/Z^jd yV 2 _(j i_U ly iS i J? <L. S % J <£ /> 

^ ^-'(p enicillium )^(Fusari u m )* ^;^(M etarrhizium) 
■j^\. ft}-\ Ur^(Actinomy ce tes ) j & vXAspergillus ) 

(Striptomyces) 

<yi>'j).sr(Asphaltbacteria) ly^ir- 

CU y. ~,'J £- (chromobacterium^y^.j'j/CPseudomonas) 

(Aspergilius)L/^ ^Jv^Y^c^VeM' 

£-Cgi<L-( Penicillium)^*^ (Stachybotrys^/i'ii?'' i(Chaetomium)f ^‘ rf 

f. >\fj JU «X< (Stereoscan electroni microscope)^ >j? 1 i/t' 1 

l"l Sd^ tf* ez-\£)j? .^cYV 

(Stachybotrys)(//V 0 ^ ' '■ J± £- <£- O^c <-&/}} <£ U’/^ 
vX96 J ii )(Memnoniella)!Jtr<'(95j ii Xcladosporium)fi>j{rijJiX(94j^) 

^y:(99j^)^t^£ — ji/yyt/j IJ 

, j»>XHirstsporetrap)^c^j{r' 

SiJ* <z~ 

r* U* 
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<^_ At j$& o ,| <= — /i^ , <L.ij«i_ ifL£-ff if- iJt-ijt 2}—/(jZ}ij£ ijk 
i_*ie yiiS j) /* {yf'^ySs'J'/iS ')<£■> j f \J* ij\ £-&? 

(.if I'r'jfi/tfJ* 1968(tfV 
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*Zi 

♦ ♦ 

jt & I IjjJjftiC I L z 

3J& jf'if-t 'rt (ilU ® <3c *j< C/y^ o'' 1 -'•> l J.K l >{ Ui-'t lT 

£jj\/ S,\$ j£ jj <S cJ-j Ul Z /'bbbfjiUi^it 1 7 

sJjJ’ ^^S t G-jZ cf- <z~6%6 /• G-f *7 Jdf* /tcfcjjZ 
G—&^>/“'ifdt f 7 

( tl—r** J— bi — /” S- </>’ ‘ J >bi J^’’ $ g~ £~ <=-- v ^ ut-f U- d^ 

j) i >»(Actinomycetes)^ Jl *^i<^(BeijerinckiaX|/y?~XAzotobacter) 
J** fJ’-’/ttf' (&\ue green alg ae>iL\j('dL 

acid)(j.Kyr' lb)i<j*£ s’iJ-*’ S > ir “ 

jrfijit }/ ^ \7.\jf*' - gJs' 0-0^ 

A[f" ^ <7 jJtJ? <£./ t-ij'jS f Ur'I-i tjZyfl f \Jr'sy l< 

i/^vXNitrobacter j£}f'l''N it rosomonas t/Cr* r> /'f)L / ^ Jb <L fcs ■ic/'t 
<~~<y i)b <L~ ri jZ S> 7?" iSd^'* 1 -^dt Jf U-U X-f'l c — 1 (Jl> 

<=_ cT , (y^ l ’<f-l<;-»fci c’^'" Zl ^ ij- t- 

/{jtj yyl^l j^j. Z- If tuj^ 'faj&J'ijK g— ju I iJt/.G—ijZjsGc/' C 

yi Jlf Jt/ 

l/Jli^'fyv^Zl il/" c-JU^/ (3^" 
j?^lr/f^>iZS(Urease)yiJ^y*£^ifSV-<£-lrlf Jijc^>lf 
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/tu? Z-S'Jaf v.c-c^.L.biyj 
zshiyZ^-iS' i/’te-jttf U^iA \J^t/A 

A jA ^ic/ 1 1 

J* d s ^'//'6^y\J r A 

titf-? A-'j&^<Sc£jL(Hurnus)i/' %i-^-t tt^A A 
^5^^l>^JtrUoiiji^’ju^i)(Compost)bi-'j/^_I^T,y>‘ < ^ J'\^r^-A jCi>? 

j>s, y* : A yyA}A-\5 A ■>j , Sd-& , 'Atibii : -iJ-ufAL-*t 

~^~A l£ ij A- ^ U ij t& Ay i {{>i* ii^ J pu ’ ji jjf jsi ’ 

L.AbhbAj^y ^ 

/^" u&A' A J yi /A f i/£ i/<ijz Sif.y S i^A >t A <£_ Jjt 
</" jt-Sif.y A fcr > > l ty6^^A->rO^-A^i-i! J ^A(TbiobacUhjsXiA ri HM) 
^’fA^AZ^xAjA ji+\^j f - )J iz\i±jy,?.y-j: 

>(3Ur" A£--?>A--l% 

-<s_f niJi'j^/^tnijA Awbiitj^dfi 

i. z<— ‘i’ iLsijtiA' <yA >? 
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yj Vj ^7. 

;»l Jtf I ijZtS.'^JiJnf 0"/' ■»' 6 3? jj d? 1 ’ ul d> ~>'>4r-£- L. 

j£ 4 \J^3/ 

<*- 0.£)Ut tjl 23 j 3^ ‘Z—Uz? 3 
j&. i)j/ ^-jE c_ cx’Jj 7’d ^ 1 y ju' y ii>i»> (>• <=_ c»i y 

S ?? ’^kc7 \5 ? J> ' £■ j't'*^3?^OSQ t? ? I'dril 
& / J%j£~ c/ - 3?3' 7 3?? 
ij >E jd , \d.iJ /? Sd^’iJ^S <— i /,c^d^33d , ?d '7 

S jV S UZ 4 J, 'd? s fw>)c£d’d> y'^(Antibiotics)(u r4 ' yi(j"0y ( >j 

Af , .£z-d~ J io'’*' 3*i—^0-(^Z*i ?o37 C?3 

3 3 <y , »4-' < -- y* w i -r > lT y ■ j>' 3 3^o? 0 "?' 

L%c3 

i- /»<a *37" 1 y y» d- * ~ ^ i .7 £- 3 » y *- y^ ^/ 

^w6l?’(Streptococcus lactis)^^ *5 y 1 .JP y e^-y ) tif j 
y^y? l(Leuconostoc citrovorum )f‘u> /- *Srif£'/ >>- ^t ~S'j& 
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^^>fk J, ^X JJ '' ,| (Diacetyl)ci^"i Jij’ (Lactobacillus dextranicum )^/^ > 

;b-*i 4- -»*3 >ii»r > ?. 

\rS f ■p-'l'L *-£/»*( Butter starter) 

-S* ^0>Ji ?6 


It -.c^ a>U) 

iSj’hJ y? j £-d’'3* > /a j 1 ^ rtijji/* 

>V jC< +Jsj"*** S (Camembert cheese) j$ y >> <£ Jl>-«£_ 

<d(Penicillium camemberti)Jl‘/ ct ( fir ^ 



(Saccharomyces carlsbregensis)^/ ~s. U~ ^ /C S 

^(Saccharomyces cerevisiae)(/ JljyP’ 
2_<di-ti^j-<c_(Brewing)(wi , iJ>')i^ \5/? j£jr* v Jb 

Jl ifu^r' ‘S/z? 

£ rfi)jZ/£i\iu>s^ j>\J& X'dld^ (Yeasts) l /^ 1 lT^ 06^ 

= .ViC(zymophages)^? r l»>'Ji;i(Yest phages)^?li^OijWbj i ^^^i(/^ 

- <£_ f >r *£> L <£. <L /r y I?” 
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(Ethanol) 

/v-ut jlf x:}C J'£ 

(/- wTi 

i/j»/yyyv>£. JSOJ / iib ft \7.j,w,i£.jiij? f,\p\ 

4--V £- i-JhXj >1^ f > A A d)}’/Z tjA J) {ji*$ ft 

(Acetone and Butanol) {Jit 

jV A' Af f uj I— 1 * <~- j\£ C—J *L A<J ) AA , »Z^Ay'0^ i 

de**-' [*>/-/) ly£ L.b L.S i/j? S’*** A 6 <> 4- £- J' J) ' 

(C.sachacraro ft I) dz-A^A l -^>/'^>^i(clostridium acetobutylicum)^ i) 
tjA? L-bL~ytj!iS>^>' A f'iT acetobutylicum) 

<A/jA >£'■» A *S&S ij ■'&•!— bi— '/ 

«• 

(Organic acids) i-yJUt 

j>'A -'S^AQ-Uj: LJ* A-jViz-iJ* 1 5 A? A s Jut <=_ •=sf- 

JSx JjU^&)<r/A- A* db i-fe ->s J& <=_ A? S (Dextrose 
A A' &i s 6 /» AS A {\f/ (Lactobcillus delbrueckii 
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*C- xiS-U^- £-.£-*5$ ^ d/=^ -<£_ iyiijZ' ,! ^ 
<=-6^~<Jk J-sJ&/&iJ /■>>JyL<z-'c*:{) /'i&'Cstainless steeOj’.^ijr’lc^yi 

S\J y? J'iytijti 

c l&tibssjjg 

k-y £&(.<=- JSjtij')/^ ji>:c£^DU>f^ .=<< Zl tvT&Z jlfZ^ 

.^•cZ j>){'o-'Z^" S £4- ^ •£**^*S*— /» 

Su>£ -jZ jbijg Sd^y 
o-U/'iJjlZ c^. k— yy Z— £L~ J>; x JlP'i^ Z3r»v^ l '-*Z^lZ<£_ F.K 

<z~/^ S <£- tj*- c- J' s J-sUtfi $ 

<& -z-d* 6 J y £ Zl fj ^ 1 /c/^ Z_ £ j v 1/ f U rr -/ £ y ; / Z j Ucf 

Z_ <Z <L~/ jy yf J'i, f y£\Js 1 ,/jlf j^yJIfZ-Urr f ^ ^ 

ENZYMES: y*U 

— >1(7 nj £\,jf n^^yj^y^^C j^jy£-\Jy 

tSu>yj^ jyl’tir f.'t a>yyy\Jl «£ y^ftW w * / n- /l? &0/ £- -'/*-<£- Z^jZU^L 

Zl jyfi-ijt jCiS W^/y^ y^y. ^w-t^ Zl ^y>Sw Z- Zl i — Z -vZ^VlZ 

w lZ Zl ^ i Buchner)^ \£kj*- £- s? ifi/' 

V^</Y(zymase)xJ , V^^ | ZW<LL/ | <iL/ l ^^^ZZ^ZZ f 
Z_fcZl,£?(/'t?wZi(jZ «Z >_,()£- 
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ijfi tjijXiiS*—-**' £ li_if^<£_lr>r«a^ j,; lZl(Rennin)czf : 'v y*l?£_ 

Jjy _(^r £->f(s / J»y* t£V /^ Zl ^ ^t/G Zl w. (/L,c_ P*5 «_ 

Zl jj?r* (ji w» tl>^ j- y vjf i^r ^ ^ ^r* (J(Proteases)yy i 

Xij^y //Vw. ti^ 5 Zl Z_>f rr 

<£_(? w* < J’\*& /*£_ <£- y <j* /*G >1^ 1 c/" w— U*>t Ju>i tji/* ^ c<< (jVc* 

Jl/i c5* ['/*'' L S* j Sui*** *■ As -£ d^ 1 -f 2— <=- W* 1 '^U2 d 

if ~{jt \7. j^e-s^fa '-u? nsf. yt d 'cf' <£-t" •# Ji^bV \j i <JZ 

_t KZ-mJ' U<=-^OjJlrL:y}l 7^^-l^Z-lf Z_l/*tsjUcL_y-i/ i/^ 1 

Ju(Proteases)yyi Jjy(jf d 1 - f- \-> k P®* If (J j y*G hj/Uj Zl iy ^ 

c<<v)i(catalase)y!^ ; (lnvertase)^'vy<Pectinases)y^‘(j^’(Amylases)y^ 
d>y^(B.Pseudomonas)iyc>'>j*rly^^)l y ^ : .d r yyiJ>y_/^4_/ij<c_ 
ly^c/^y^CA.oryzae)^' jf-Oj’f* -'’'(•’’A j(clostridium) 
i-fej'yVyyiXJyjvyu dj' 

1? ^ ir^f Jli^'i(^Vix U vji 1/ J> j^)(trypsin)c/^y wiUt(jf (/’I, 
^<Lj'-ij\& t/c-i/Zci JV'Z. Zl d^l? (/(Insulin)^ r-'i 

>^UyiijijZl>ZJt>iyyi J^y,^ Jxw^ &•’< itj(Proteases)yy i(3 iy cpy 

<i — /" y)jwj^i^y( i y^yjyZ/U s -_tf_irif \}f jAtjt Lj* * ft- \jf 

4- C L-fj> j/(Proteinaceous matrix)»>C tjfyy jZ>z^ > ’Sj£'j) s 4- ^~- 

kS^iibl Jl^ilTyyiJ>y_<£_t - Uti)oiif'S*(»/J'Z_yr^. 4 — ifaif-jjZj*’ 

tjfJtj: 

yyi(3^y<3t't ! -iy? dlf xif' f** '\£s*jA\J&s*' U»>? y>i /* 
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c< | (Proteases)>>iJ>yi/ ; iS.6 t >XxJ' W^^iyiw^LT(Aspergillus)L/ Jf ^ J -Oii 

j))/i f ^-f(f X^P'.y^ Xf^&Xjz-X-X Jf (_f 

Z— U Z- ‘jJ y J ^/~U X- X X c— t*U lX > trUyr 

-^_itW.k ju^- w-d U , *Xy>i(3>y tj-tX 1 -* 

X J? — X _ Su/" j" j Xtj% (Pectinases)>yc (/^ 

j)>(^^ X X Jr ■* X Jiy i_£ Jj\f.^ tx JXl X X Xrj/, X\r f. jZ Jf 

J*zs./XbX<=~tf ■zsf- X(Amylases)>/^ Ju 

(/.X 13 <i_ <X X <L 1 ) jZ J 0 jL /(PasteXi-rf J'tf <£.;iTc»0« XX/f/jZJjg 
jZ*zX^J)XcX JljijyljZJ^Sd’J XXX/JlX jZj?: /Xjf$X=f ~yJ>X 
J J^l? c^(B.SUb\\\\s)iX*' uX r ^J-X<Ll/‘f’ <£ t£->XX JlJ* 
X/; J-XXl/X.ts-Cn JX< X X X/j!>/*-X j"r** X JZ ^'(Amylase)^ 
J'X&jiXXuyjfXxZ-jZjs’jrlXbvZ^'tS’t jZj'Xtt-tlfj.rX'Xtlj!; 
-c-lXlf XXlc^—jXjXjX<^X^ a Y° n ! , ~ J J^ )c£v>V Jr-c-tyXjrr/X^ 
UJ.UZjy^X-'Xj 1 ^^ JX JkJjX55°C;><<^flf^jlS}lXll$isX. 
i-~ XhX s:JXbAj\Z^'.~£-.X'\r \XJ\f~"'c—Sy<Jj)/ f {J^‘ (J XX> s>z* jJ -?-/ rJ f 
jX JrX ''r r X Xjl-^ J^ 

X J >> iJ-\J\sXyi'‘X* j)\^X\eX(f^j>X w^yjlj >Aj{jZXX ^Xbiy" jji 

<z- flf uXjLi*ISt(jrf ^biij'r^XtX’ J^vwXSuspensiorOo/' \J$ X JrX 

y XytJjJ&'j. S Xi Xj 1 ’ Xn /jtj?' Si/ jJ.Xj^- 

■z-)Jr‘tX& Sri j\? /■|»(i^^£^ 

cf^o/X_<^rXl^»r^(ijj , « ;: ,- < £_t'l f K»5->>/(Takadiastase)t/^ 
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4-£i- 

l? iJtiiji* 2— hi- fjs sjf.XChestnut blight fungus)t/^ 
jt <ki r j$m£- %Jl^£l £1 ( Endothia parasitica)l£Jr 

^c<< X. ol J/* vj'f-i/j jvl/J^cT/'^L/'i-lf-^CRenneOcT'-v 
{JL\j >} •x'zS^ <J-G j) i J)) , > / ‘ l—bjJik' 'dbfli^tZ z^ 5 

*• 

(VITAMIS)c^t> 

7.4S.C* 

6 <*>- c£ «£.W Uf < £-£ Jzlf (Vit.B12)12 i} c^V wi/- £1/ 

,} d^(^ / « , ^<^ | >^9/>>>lTc^t > ic/ , 'r^-Y-^>i : < , ‘ , iJ-jr'*^(i^ | (Vet.B12)12 

i^^j£><ijC(Pernicious anaemia) Ji/t/jlr'ijfi-.K 

zz^^z'jUfii^ w£iJ(Streptomycin,Aureomycin)c/rijlijy>Oi< 

JUjz./.»^ Ju \f‘ jbj$ 

(3-^C^u £-^” wtvjzf 

pi* i y'«w£i(j£^9z^ 

£- J? ./«i_i<; <!_.*-.<£_ Cl >y d*X ?-<■ -lt* ^'■C/- > 

(Ashbyagossypii J^.1 ijl (£ f U^J(yeasts) J^~ bj £_ £1 (JvU 
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2L 3 tj <£■ J;lp 3d , 3^' ~U2 jlf Jliij- Eremotheciutnashbyii) 

(Gibberellins )^/^ ;?• 


(Vabutaand 3~e- d^ Jt^> i L3'd‘^— r! ^3 , J>-/^ , Jt'bd^ S /?- 

i_l/U'c>U>«L Hayashi) 

d>-'*3 i&f- ity? <-Ti s ._ ^ 2^u ^ Jlf**'! <^_ <£. <L_y yE >D’> 3 if-# 3 df- 

i-tsdy U^U>z33* > 3d^ ) Lfu3‘^ / '>}j)>^Md^^(Gibbere\\a Fujikuron) 

j£<->d3 ^^3iM'< 

(Transformation of Steroids 


/'Jot j.4'/*y^>dzuT l /jui / ri 

2-~\j<£- JOS /)f i j <£. J\jf\tj-ojy /) , dd l jt(Hormones)yy‘jjf£^is^<yyf/l. 
(RheumatoidXt^c^li^i^j^U/i- / jw/ **c^d' lj>l d^f^d* , / /3 t -di 
&lk<£- (f-lj-jObjO" i£ i /f'^3'-Ul *r* d-d ,i / t *~ 
ys.jiL- u <£ t >f yy £, < r '^ jZ 

Jt*>ifC ^7. d^ 3^7 o ~jt 3^’^.J' d^> 3 J&Oj^tJ’yfo- 3* jh^j)d’ i d-d^- / 0 

JJdy.-^’ s ij l y- / ^’df ,> - / > , dI^— r! ^-/' <= ~ c o'-4- /3 ^C^d- 
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j, /rf,s sj£L Jl>- JX Z_U L.D J"- (* j2? jl *£>- J>^ ci>“ 

• iir* fU wT'< 4- £- (Corticosterone)c^ (Progesterone) 

>: j'JJy' Jlr'i J- <£. —^(^^(Curvularia luna(a) i 

(Rhizopus arrb\zus)<J jl’/ijirsl’JijZ d'u? A 

-Jl if j)i sfiU ^.(Aspergillus ochraceus)^/-^^ 1 

ANTI-BIOTICS 

ji' 'i j))c— — £),j£ £/lk A- Oi-k-S wil^" 1 A- it 


'»}<£_ Jx Jyj?i^££,ilf A— Ui-'kljf 'zEx—tojWrt 
Sf ^ -Jp-i/” (Penicillin) Ji> <Lx y ~k; ii <=_ 

(Penicillium notatum)^!-*"^’ Sy" /CJAdt-O >6 JiS iTy^JCStaphylococcus) 
jji&jZt 1 928yj<^_uw^ u/u y S >a j&S 

efi Jii(F\orey)t—j j*£)b)}AL Jt w£c** 

1/ wil y>f<y ^ij~ A- lA' 1 * '\f' J u- <C Ji ijy. j> A— (Chain) 

JvOi>; y i_k; (jyl/-<c_ y>* *JlJ» Zl jV A>l('iy , *<=_ .a/. i 

-£_<£l Jyf HstAJei^{jZij£ A" 

<=- (Penicillium chrysogenum )^ k Jf/" oty r ^(u^'” , )«-A* 
c/" <J~uA~ t— yfCc^” -(^’t-ilA'fy Jy^l Jy yl • (*/? .tf U vly?* » A> 

t^(*^ )c/?*^«i^l U-i}^ >yij/^ \j£ 

-f-JifiT 
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^^},ij~^/L-s. *Jjis s>i 

j~£ \s\/£ (Chloramphenicol) J>^jv /(S treptomycin)^ -.jt* 

Vur^* j^V »<Am pho te ricin B )(j u^-jz&KT etracyclines) 
J—h . L / 'm; t/ v» ><>( JitIlT Ji jb^i ^ j, ( Cyctoheximido) 

jihJ>^* 



S<~tl*[f-Ji2£. fi)ly‘t}lj£ <£■ s^d^ 1 ^ d£-d>J> i -&t3iJ'{f^ s>! 

J ^d~>{ >-y(0 9 lb)9(jf^24y7>s>Zl^iiUi]y , r' j^JTi«£? 

&/ 

J'fij J \s £-d& 

-Jit. }x ^>)jt JX ?. JC I »fst Su* i\ tf-< d>3* £ ty-101 J* 

^tl f l/J^ijZ i js£Su> l >’^i!Li?-t/cf :< ‘^>Jy3? f ?''JliSt/’c^500-102j i! ‘ 

Jr>l J&tfr* tjj?js-1 04 J^-c/T Z_lf ^ 

<j£ /f Jfiy J-t J^.l 05 J^- c_ fU l/‘i//ii / IV- l/V” ^ J* L / 
^103-101 
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{jVj {£ 2—tfi / f si—^i—i: J) l<^_ 
(A- y'y)jil<J^~1ji1lyz£<i£.l<J‘ 7 ‘ LJsCi^f f cLl^ 

c~>. 6 U^' 1 ft ‘ dl <£-£ ■*>/> Ifi _JTi *J 4 \jft‘ y^Chlorella) it jft< & X J^ s ^> 

*yf \JL i»/ , -'j , ‘<£-t‘^f('J , ' >/ ’»j>^o?StDelbnjeck)w^ jk'id-d* S. sjd <£. 

<d5 J>X ft d'ts -( i—\$£—i: *£>>d'\~ d^-it U^>> <£- — ft tS? } 

(Sacchromyces if 6^dx X^ft J,, (Toru\opsis Utilis)c/^ r yL/~*i>V 
^Ji^Mf-t/idd-e-ft xft* <=- cerevisiae) 
^iJi>^_(Pichia Polymorpha)livl(jy l^UI<c_l/lj('tl^Dhar Yeast)^'/’-’ 

J/ 

j'}tjid>M> £i-\ft2Lftft 

jZjft IS 'S^.S.Jjl/ d,^i-‘~d i/ } dbiJ’lj' A+? f.Jl'eL 

A*? - Jl £-Jij}\e £~ *£j>d^# —f 1 £- U?“ ft' Ul fijft* ( d-* 

t)/ ^^jd'<L-'>c£\s\jyj)di ft^ui^ft j}, di^ 
Jd ji? c>X,_ rif utf / u> x* £ i-{<L L. j / d 1 g-u~Sj> Jl cf>-y 

-«=_ (*ry <=_ ft <£l(Cortinellus berkeleyanus) t/yU/z ft* J>/(Shii-take) 
orU^>iliJ>c^i3-^(Volvariella,volvacea)i^:y>tV/^ 'C'ftw><£dsG~A £-\J*y 
(Agaricusi/ }sftft^/ft P'ftftjjllbih-sjyt’fb-e-tlfd'xdtfjZftiklsdfU- 
~ d>j? j* ft( \£ f If jH ■=*■'£ XX J *d^ x compestris ) 
P-sjdflujZtjflktL- ?•<$ ddc—\d-\Ji X jl> -ft ' JS’ft b i Jk^—jd 'S' ft 
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iji :Ji:‘*0>> / i— if 2 — / ui^/» I jJ j£ JO J* </ <£lyO /jjotf /-O' ft 

sS^'ii^\Jr“ /~ 4r- •z/^Sjr'S*' f.{j/ S&U^ 

JU *S J r* J*" -c-i} y; : jt <jf lJ£T >jZj£})'/>\\Jijs~< { jii ~t\b / /// >)> J?/* 
e^ (C IS.<l . /• 0/^250, 000^/\ljUf 

/ o'" } -^ J ** S/" u 

£- tL-rfl/ \f' ('/%*)•*£ y>e-£rf‘£Z~cJl‘tflU 

JktZ-t/S J* L'ul'J/' i-iJ JlO* / ^ £ 2ft/ /yi c- J> c_ J>L^i«s<ijO 

i^ / /’))//lJr , ‘ ~^~ / -.' ^V^li J)l\j^ cC JyUj* t/zC.^" *-?,£_ /■'I.' 



JO cC* r* / > V •’ /O’ J" >i J y y ,0 


5 Jy s' :60-70^ ^tfjz. /Jo" 


f'0~Oc^‘ riJ'S-^- o*;i'^&j*s600;>ij:S70^s’J>># :r *L. 
i Ji^o/( «o J oy )>r. [Ojcu i_i< g.«^_ ji o / o c^“/ 





Crf.h /“-J JU> l /b , «s^ > lo/i— / 


jiy? j&" /. jC |"y , ’'ij Jl ^_!Ti/ll.Ii" s_^y vji^/Jioiy 


~£_tv 
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9.1 

♦ ♦ 

i—L.Sf}*' ll-*Z,\.J^ , tS r 'j’-7‘ ~ jfjllfy (/ 

>jjj\}f £ f c^OKiJ rt 2 ^-j<L-ji 

,'S 7' \J 2 c . 11 JiiJ'-iiiJ'i •*$ jt 1 1 901 j±\s j&tfy 7. \J ) *7 7 u l'~<z~l £' *7 

s(£ '‘7 sj 1 "" c— -£-& j sjj> iJtp' 1 /^/^ 

jtf f u ;i/< c/ 1 l-o^- oflJ'-ui £■ <±>7 ±7 L. fif Sl-* <L 

«^-'j> ijl^i ii - 1 / >7 <£. *7 l-e->js l .j>i<-j£s‘'t//; , ‘U < s)l<tsf , '7 y c. 

.)'j £ ,>^Lj /'T* (? \7.S\f;\y 

L. <S ^ *7 <P*L-J/ 

«_ > ‘^7’ £7 • wi^jl-lG Jjjyk 'O'U* iTw 1 p-’ C'" ^Jl v *' 1 Zl -7 7 

*7 j)\\jtf yr'wJL £<P-p *>?Z— *jZ ^^. 7 717 7.V 7 ^j/\y^\J')b>ijhJ7- j^7>iJ)p 

JlUrjT* ^l&l7l<jZ£/lUij/P’ 7 j}> s)7.7 i_ \j)b)ijl 7{Jl Z_U 

kt Ljs bf'TT* '4j'>yjj'*jJjj*L.j : <uy<4> /.‘tS-'j'S-i 

j c ,, >r > — 1 ^ (jy >' b <^. 



VON BEHRING 


ROSS 


KOCH 



BORDET NICOLLE DOMAGK 

FiO. 106. Nobet Laureates in Medicine and Physiology. 
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£ £^jAo^i-\A 

J'>> 1 J* aL}£ fiiW£ (/»l 

>»lw--^vjfyr > ‘wi>V‘c /^ ) £ ./< jjJ {J j\y £ Jy 

6-'C‘ <^jS Cf" £l)-C^^iJ to//f«L~K <»/, /-} 

if iS < l ' J,tl S(‘^3^ 

ij\^£\ £(sC-iAb^{ 1917-1 854)wC< ? ^I»lK' 1 901 

-Jt>i 

-4_ Z1 f-lfy £l/(l932-1857)i/vifc» 1902 

-J-Zlf'^t/iyjj^dgio-ma^/^iy 1905 

71^4^(1922-1845)^^^^^^^ 1907 
-^2l('iry^<1916-1845)^>r?r- ^40X1915-1854)^^1 1908 
-^_ < C ( 'l^w^'(1961-1870)c_)yyiy« 1919 
-Zll^^^6lk«Cdli^f^^y^(/l(1940-1857)w/>>:^^ 1927 

£( lf> jiy.J^Vi 1 936-1 866) j/i/ >W 1 928 
J*- 1/^^7^^1/1(1964-1895)^^4/ 1939 

(1 898)<_>> 'AWXI 906)i/? Jji^A 1851-1881 1 945 

-4-£ J&jt J* i yij >> £-<Jb#<&\jx$ 

£ £ ,*£ A j££ ^'£jrfS<J!£u'i(1 965-1899)/^ Jl 1948 

-(>£c Jjy/d / 1 J>j>£ O 1 [T^/i/OjO 

/6^>>UI^^ ( /ij; < k^^vlJ:^X-1899)> j;, tr^ 1951 
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FLEMING 


CHAIN 


FLOREY 



MUELLER 


THEILER 


WAKSMAN 



ENUF.KS WELLER ROBBINS 

Fig. 107 . Nobel Laureates in Medicine and Physiology. 
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i}\.J* / ‘{jljiy‘)j: jc(1 91 6) 
6<LsJ ' J* Jv^/(1 91 1 )ot^D W »I(1 91 2)t^fv/ 
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M E DA W A R CR ICK W A T SON 

Fig. i 08. Nobel Laureates in 1 Medicine and Physiology. 
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^^^uW'Xl908) < L/-4A> , (1912Xv^ > ii J !r(1906)^ >1^ 1969 

i}fU(l904)t^ i I 

cj^f^'BWVl 961 -/(/ Li/ : (jCf*iyiJL<»i_ if 4- > 4 - £- Uf£(1 946)^- 

(1911 ^ijjfcf 

S'?*? iS i—f ■**>£- uJ’fj '-^ i u~ 

£-i—sS L- f- 

‘Sj’^dS* > •’'-Pc'O? Z_ /rj) 1 l><£l zL <£- 

wT(^_£lw,i' -Jlb'lff W.'Z sj*' ^-fjtiftAsU 
\f' jiS *J\ j)ic~C£ n z^.V’({J'\*‘ Jji) 

Su'lf d*' * *(&/(*$? I '(S* f\-Z-SS' *t 
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lwoff monod JACOB 



ROUSS \IRF..\BERG HOLLEY 

Fiq. I (19. .X'obel Laureates in Medicine and Physiology. 











WAGNER -JAVREGG 


UPMANN 


THEORELL 


J'ic. 1 10. Nobel Laureates in Medicine and Physiology, and in Chemistry. 
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-&/- 

92’l_»>i_u-.(/>;-i 96i -cTv vjyiT-8 
U-rli’ ^/- 3 0 4 -./l^ f'V t/r'U-l 9 6 2 ‘Jp-jfjfja 

tri 0 UTfsjcS&t^238’ ( ^p/>j-dUwuV*{f-1961-l£i- i f’(f'cjfS-1O 

-J-itifs 

^Ax x 342-6 J&<C{ tz-1 959-^’^/jLl 1 
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c/'* U wi* U^ir 1 200- 1/ /'»* w^-1 966_^>i 2il _** Ll l /< ’(j' >?_ 1 3 

i jr ji^ T . i60-j>-J^f /s- jt; »>;-i959-4V ^- 14 

+J Aj£ 
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-lj>y ijlr hi I? 1 

572- w.1 *i<A <£ ^17U (£, 7 / 1 964(>0-i^y ^ U1 9 
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